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advertisement. 


rrn IIF. Committee appointed by flic Royal Soehiy to 
j|_ dir; ci the publication of the VL'ihjhphhetl Traujli/lrom, 
r„:,!ce this opportunity to acquaint the Public, that it fully, 
appear;;, as well from the council-books and journals of 
t'au Society as from repeated declarations, which have 
bent made in fcveral former ''Jiauftidh/is, that the print¬ 
ing of them was always, from rime to time, 'he imp, le sift 
of the reipciiive Secret a ties, till t!u forte,-Ic vent h VoIu:u.\ 
And this information was thought the more necdli.ry, 
not only ns it had been the common opinion, that they 
were published by the authority, and under the direct ion, 
of the Society kfelf; but alio, bvoatile fcveral author.;, 
both at home and abroad, have in their writings called 
them the '’tmnfadms of the Royal Society. Whereas in 
truth the Society, as a body, never did imere 11 : themfel vets 
any further in their publication, than by occafionaily 
recommending the revival of them to ibmc of their Secre¬ 
taries, when, from the particular eireumltances of their 
allatrs, (he fhw/iUtms had happened for any length of 
time to be intermitted, And this feems principally to 
hive been done with a view to fitmfy the Public, that 
their tifual meetings were then corninual for the improve¬ 
ment: of knowledge, and benefit of mankind, the great 
ends of their liril mlliuttion by the [loyal Charters, anti 
which they have ever iince ficudily purl tied. 

Put the Society being of hue years greatly iulargctl, 
and their commitment intis more numerous, if was thought 
advifcnblc, that a Committee of their members ihnuld be 
appointed, to rceoniid -r the papers read before them, and 
ielcft out of them fnclt, as they Ihmtld judge moil proper 
for publication in the future 'f mtfitrlhiu ; which was. ac¬ 
cording!} done upon the 26th of March, 17x2. And the 
grounds of 1 h-.*’ir choice arc, and will continue to be, thy 
importance and fingularity of fhtr lubjefh, m* the advahV 
tagenus manner of treating them; without pretending ho 
anfwer for the certainty of the fa<fh, or propriety of' the 
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reafoniogs, contained in the federal papers fo published, 
which muft ftill reft on the credit or judgment of their 
rcfpefUve authors. 

It is likewifc neceffary on this occafion to remark, that 
it is an eftablifticd rule of the Society, to which they will 
always adhere, never to give their opinion, as a body, 
upon any fubjeft, either of Natmc or Art, that come* 
befoie them. And therefore the thanks, which are lie- 
quently propofed from the chair, to be given to the 
authors of fuch ptpets, as are read at their actuftomod 
meetings, or to the peifons thtough whofe hands they re¬ 
ceive them, are to be confidered in no other light than as 
a matter of civility, in return for the refpeft fliewn to the 
Society by thofe communications. The like alfo is to be 
faid with regard to the feveral projects, inventions, and 
curiofities of various kinds, which arc often exhibited to 
the Society; the authors whereof, or thofe who exhibit 
them, frequently take the liberty to report, and even to 
certify in the public news-papers, that they have met with 
the higheft applaufc and approbation. And therefore it 
is hoped, that no regard, will hereafter be paid to fuch 
reports, and-public notices ; which in fume in fiances have 

been too lightly credited, to the diftvonour of the Society. 

* 

At a COUNCIL, January 2$, 1773. 

Refolved, That after Volume LXII. the Philo/opbicat 
Tranfafljons be publiihed twice in. a year; the firft pub¬ 
lication to be of the months of* November and Decem¬ 
ber of the preceding year, and January anti February 
of the current year,, as. icon, as may be after February, 
under the n&me of the “-firft part* of the volume : and 
the flfeend flufohpatiQn to^bc of the remaining months unto 
the itetefs of the Society, as fooa as may be afar the 
reeefa, under the name of the “ fecond part” of ti;e 
volume* 
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PHILOSOPHICAL 


TRANSACTIONS* 


I. A Letter /wajames Badenach, M. D, 
lo Mathew Maty, M. D. Sec . /?. S. con- 
taming a technical Defcription of an un¬ 
common Birdfrom Malacca. 


$ I R, 

o, “I" Here prefent you a curious and un- 
v, ' lu J[ comnion fpccies of bird, which I met 
with at Malacca in Auguft 1770. The male, fe¬ 
male, and two young ones, were purchafed at that 
place Frqm the natives, but died foon afterwards on 
Vol. LXH, B board 
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board of (hip, in the paffage from that port to China. 
The character and hiitory of this bird, as they then 
occurred to me, and were immediately noted down 
in my journal, in the manner of the great Linna-us, 
are as follows. 


T A B. I. 


Mas. Magnitudo perdricis vulgaris, corpus fupra 
virefeens, fubtus nigricans, remiges prim ores 
grifea?, cauda brevis rotundata, apicc nigro. 
Frons calva, crifta coccinca ex occipite ort.i, 
S 15 circiter plumulis fefquipollicaribus, refpedri 
capitis, fuberc&a, divaricate. Roftrum convexum 
breve j mandibula fuperior nigra, fupra inferio- 
rem, marine rubro cerato, imbricate* tmres ob¬ 
long®, orbit® rubfffi, oculi purpurei j ad haftn 
rofm rayftaces aliquot aibefeentes. Femora 
feminuda, tibi® long®, rubr®, gracilcs. Pedes 
. tetradadyli, fiffi incarnati, fubnodofi, digitus 
_ ^ jpofticua r^jquis brevier, trtjnqatufque. 

F^W&lWfeiifpaulo minor, crifta nulla, remiges 
primores & teftrices alarum rufo ferrugineas. 

Fssmina. Mare paulo minor, crifta nulla, remiges 
primores & tedrices alarum rufo fernigincse. 


FuJIL Pulli lanuginofi atri, aqua deleclanits. 

Vox. voce fonora frequenter fibi- 

lant. 


Nidus inter gramina, arundinefquc, 

Vidius. Oryza, pane in aqua mifla vefeitur. 


What 
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What genus this bird is properly to be relerred to, 
T jhall not pretend to determine j but if you think 
this, though but imperfed account, worth the com¬ 
municating to your Society, you have my leave j and 
1 am, with refped, 

S I R, 

Your moft obedient, 

and moft humble fervant, 

James Badenach, M, D, 


London, 

October *3, 1771. 
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II, InveJUgation of the fpecific Chara&crs 
which dijlinguifh the Rabbit from the 
Hare: In a Letter to Samuel Wq?^, 
Eff, T. a?id Pice-P ref dent of the A\ hi. 
from the Honourable Dailies Barrington, 

V. P . R . S. 

November ? j, i j ;•*i 

Dear Sir, 

4ica*l Jan. i&.T* CALLED lately at your houfe, to 
1112 ' _|_ mcafurc tome parts of the ipudiupcd 

which you have received by the lull (hip horn I (i <!- 
^on’s Bay, and am now convinced that it ilnuild ha 
rather confidered as a 1 Iarc than as a Rabbit, which 
latter name it hath obtained in that part of the 
world. 

You will find indeed, from what J am going to 
date, that it is not very cafy to fettle a fpecifu', and 
at the fame time fcientific dillcrcnce, between thefe 
two animals, even when the greateft authorities in 
Natural Hiftory are confulted, 

Ray {<*] makes the dillin&ion hot wren the 11 ire 
and tlie Rabbit to confift in the (inaller Oze ot the 
Litter, its property of burrowing, and the greater 
c> IiHencfs of t|ic ficfli when dreded: he chiefly relies, 
"/over, on the one being larger than the other j 

Jy/| Syu. Qiudr. Ait Lyres, 

as 
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as this is the moll material cireumflance in which 
they arc fuppofed by him to vary, whether exterior 
or interior. 

Though bulk is undoubtedly a very proper cir - 
pu nit la nee to be attended to in the deleription of 
an animal* yet recourle JhouUl never be had to it 
in cftablifhing a fpeeific difference, except it i;> the 
only criterion which can be fixed upon, and the dif- 
proportion in point of line is very great. 

An Hare, however, does not exceed a Rabbit io 
much in bulk as a Patagonian does a Laplander, or 
a mnl’ does a lap-dog, which yet are not to he 
confidered as differing in fpeeies. 

Bdtdes this, age, climate, and food, as well as 
other c’.icumilanecs, often oceafffn great diflintllicm 
between animals of the Line lp*.eiot>, in point of 
bulk. 

The Hare (for example) which is found in moil 
parts of North America, is a third lefs than the 
European Hare, ami confeuucntly is* fearccly larger 
than our Rabbit [/>]. 

The next criterion which Ray fixes upon to di~ 
Ringuiih the Rabbit from the Hare, is that the latter 
burrows in the ground} this, however, only holds 
with regard to the wanen Rabbit, for thole which 
are called hedge Rabbit, tddum burrow, ami many 
of them fit in loans as I lares do, 

fi] Monf, tie Buffon is nufinfitrmcd, when he •Bert*, on the 
Contrary, that the American Hate is target than that of Europe, 
(Wift, N. tvVf. p. 94ft) if I e»n »i«pen*l upon the accounts 
1 have received front tnufe who have long refilled in America, 
as well as tome Huffed fpeumens which 1 have examined. Sec 
l|fo Mr, Pennant’s Sy», of <&tadt, p, 949, 


The 
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The third and laft is, that the fled) of the Rab¬ 
bit is more white when drcfled; which diftin&iou 
is always to be found between the European Hare 
and Rabbit, but it does not often happen that one 
can drefs the fled) of an animal which comes from 
another part of the globe j it is therefore a crite¬ 
rion wc can feldom have recourfe to. 

hinnaus , thus deferibes the Rabbit in his Fauna 
Suecica. (Art. Lkpus). 

Lepus Canicuius, cauaa abbroviata, Aimculis’Kiuln h. 

Lepus cauda breviffima, pnpillis rttbrh. 

With regard to the fir ft circumftanec of the CautU 
abbreviata, he equally applies it to the Hare in his 
Syftoma Natura:, publiftied in 1766, and drop:, the 
Cauda breviflima of the Fauna Suecica j whcic in 
propriety the Rabbit fhould not have found a place, 
as it is not indigenous in Sweden, the climate be¬ 
ing too cold for it. 

Linnaeus therefore could only have deferibed from 
a tame Rabbit, which I luppole had balder Ears by 
fome accident than common, as his next criterion 
is Auricuhs Nudatis . 

I have examined lately a great number of Rab¬ 
bits, and do not find that their ears are balder than 
thofe of a Hare: this fecond clrcumftance therefore 
eftablifhes no fpecific difference. 

From the third and laft particular which this great 
Naturalift relics upon, I am alfb convinced that the 
fpecimen before him was not only a tame Rabbit, 
but that its fur was either white or carroty, becaufc 
Rabbits of thefe colours only have red pupils [V], 

FJ I have examined a great number of Rabbits thus coloured, 
y/bjeh commonly have red pupils, though I luve feen fomu 

1 find 
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I find accordingly, that Linnaeus hath omitted the 
pupillis rubris, as applied to the Rabbit, in the 
twelith edition of his Syftema Naturae; but adds 
another diftin&ion, which will be found equally to 
fail. 

He there fays, that the ears of a Rabbit are 
fhorter than the head; whereas thole of si 1 lare are 
longer: which is a juft obfervation, when the war¬ 
ren Rabbit is examined ; but the tame Rabbit (and 
particularly thofe which are white or carroty) have 
ears that sire confidmbly longer than their head. 

This eircumftancc, therefore, eftablifhes no more a 
fpecilic difference between the Rabbit and the Hare, 
than the greater length of the ears of a dog would, 
which in fome varieties of that animal are known to 
be exccilively Jong. 

Monf. de Button, in his defeription of the Hare 
and Rabbit, agrees with Ray that there is nothing 
either exterior or interior which feems to conflitute 
a fpecific difference, though he endeavours to efta- 
blifli an incontcttuble proof that they are really dif- 
tindt. 

He informs us, that he had tried to procure a 
breed between Rabbits and Hares, but never could 
fucceed in the experiment. 

This moft •ngenio'v and able writer docs not ftate, 
however, at what ages the H ires or Rabbits were 
thus confined, which is known to be a moft material 

with black : the prey Rabbit however never hath eyes of a red 
colour. Winn the white Rabbit# are veiy young, their eye# 
ate often like a ferret’s $ but when they are grown to their toll 
ftz c, the pupil# ate generally quite red. 

5 


circumftancc, 
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circumftancc, by thofc who have raifed male Canary 
birds [dj. 

Monf dc BufFon’s expreflion is, “ J’ai f.tit elever 
“ des hafes avec des lapins,” which at firft teems to 
imply that he had reared them from their trarlieft 
infancy. 

Upon confulting however the tlidionary of Tre- 
voux, the compilers inform us die word FJever {< ] 
often fignifies the feeding and keeping an animal, 
without refpewt to its age; and they cite its being ap¬ 
plied to elephants in Europe, which it is believed 
never bred in that quarter ot the globe. 

But the befl cxpoiitor of the fen/e in which an au¬ 
thor ufes a word is in other parts of the fame work. 

In the fifth Vol. of his Natural Hiftory, p. a to. 
Monf. de Buffon gives an account of his making 
the fame fort of experiment between the Wolf and 
a Dog, in the following words: 

“ J’ai fait clever une louvo prife dans les bois, 
<{ de deux ou trois mois.” 

In this patfage, the word is applied to a wolf, of 
three months old, and to fhew that Monf. de Buf- 
fon did not think the age at which the animal is 
confined to bo material in fuch an experiment, ho 
immediately afterwards ftates, that he caught lome 

[/] Birds which differ fpecificdly fcarccly ever breed ex¬ 
cept both arc taken early hum the neft, and particularly the 
fcen} I have procured a breed from two robins in a cage the 
prefent year by attending to this circumftanee, and 1 believe £ 
could equally succeed with almoft any other kind of birds, as 
When they are thus reared, they have not the leaft awe of man. 

M “ Etever ftgnific, Nourrir auffi, foit plaute, foil animal, 
« & en avoir fiin, 

** On a de la peine a tkvtr dts tUpham en Europe.’* 

foxes 
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foxes in fnares (which wore probably therefore full 
grown), and kept them a confideruble time with 
dogs of different foxes. 

After this he (ays (V},„ it is evident ftons thefe ex¬ 
periments, that wolves, foxes, and dogs are fpcci- 
fically different, without difltnguifhing between die 
foxes being full grown when caught, and the wolf 
which was only three months old. 

But the decifive argument againft Monf. de Buf- 
fon’s experiment not being fatisfaffory, is to be found 
in Mr. Pennant's Synoplis of quadrupeds, p. 144.; 
where he informs us, that a breed was actually pro¬ 
cured between a dog and a wolf at Mr. Brooks’s 
(animal merchant) in Jlolborn. 

Monf. de RufFon alio fuppofes that the Rabbit is 
much more fugacious than the Hare, became, both 
having equal powers of burrowing, the one thus 
iecures himfelf from moil enemies, whilft the other, 
by not taking the fame precaution, continues liable 
to their attacks. 

There are, however, fcvcral caufes for the Rab¬ 
bit’s burrowing, and the Hare’s neglecting to do lb. 

In the firff: place* the fore-legs of a Rabbit are 
fhorter in proportion to its hind legs, and at the 
fame time much flrongor; the claws are alfb longer 
and fharper, refembling much thole of a mole, 

I have before obfefved that the Rabbits, which 
the fporttoen call Hedge Rabbits, fddom burrow * 
and they negleft taking this trouble, for the fame 
reafijfl that induces the Hare to truft to her form, be- 


j>] Hilt T. v. 

Vox,. LX 1 I. 
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canfe they have an opportunity of feledVing a pro¬ 
per place for their concealment. 

The ground, however, in a warren, is eaten fo very 
bare by Rabbits, that it is impoffible for them to 
hide themfelves if they make a form in any part of 
it, and they therefore very judicioufly choofc to bur¬ 
row under ground. 

Another reafon, perhaps, for the Rabbit’s burrow¬ 
ing arifes from the animal’s being not only born, 
but continuing the firft fix weeks of its life, under 
.ground j they therefore only praftife what they have 
feen add learned in their earlieft infancy, as birds 
from the fame circumfiance always build their nelt 
in the fame form, and with the fame materials, 

I therefore cannot allow entirely of the diftinc- 
•tion arifing from the fuperior fagacity of the Rab¬ 
bit, becaufe it burrows j and Monf. de Buffon him- 
felf informs us, that tame Rabbits turned into a 
warren do not burrow for many generations [/']. 

Having thus endeavoured to fliew that no proper 
criteria have hitherto been fixed upon to diftinguifh 
the Rabbit from the Hare, I fhall now venture to 
fugged: the two following, which, I flatter myfclf, 
will be found lefs liable to the fame exceptions. 

If the hind legs of an European Haro are mca- 
fured from the uppermoft joint to the toe,, the num¬ 
ber of inches will turn out to be juft half of the 
length of the back, from the rump to the mouth 
(the tail not being included). 

The hind legs of tfie Rabbit being roaafured iu> 
the fame manner, and compared with the back 
are not much more than one third; from which 

t/J Hift- Nat. T. 5. P . 306, 

is 
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it feetns not unfair to eonfider any animal of the 
Hare genus, (whofe legs thus mcafurcd are Ids 
than the half of the diflance from the rump to the 
mouth) as a Rabbit, ami on the contrary when they 
are either one half, or more, as a Hare. 

If the fore and hind legs of a Rabbit and Hare 
are alfo refpedHvely compared, it will be found that 
the fore legs of the former are proportionally more 
fhort, than thofe of a Hare. 

By both thefc criteria the quadruped from Hud- 
lb n’s Bay muft rather be conlidered as a J lure, than 
a Rabbit (as it is called in that part of the world)* 
according to the admeafttrements fubjoined, which 
include the refpe&tve proportions alfo of the Alpine 
Hare [/>], 


Fore Leg, 
Inches. 

Rabbit 41 

Hare 7! 

Hudfon’sBay 1 , , 

Qtudjupcd J ° 8 


IlimiLcg. 
Inchon. 
6 1 


it 

to* 


64 


Alpine Hare 


J Ftoai dm 
wppermoft 
joint to the 


to} 

F*»m thW 
upp&rmoft 
joint totho 
toe, 


Bach and Head. 

Inch' 3. 

%% 

18 

n 


From the proportion of thefc parts, in the Hud- 
Fon’s Bay quadruped* according to this table, I flatter 
myfelf, that it may with greater propriety be clafled 
is belonging to the Hare lpecies, than by any other 
marks ot a fpccific difference which have been hi¬ 
therto relied upon. 


£I>3 This fpecles of Hare Is found in the Highland* of Scot¬ 
land, whence I received a fpecimen, which 1 had die honour 
prefenting to the Mufeom of the Royal Society, 

■ L . C 2 I dc 
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I do not mean, however, to affert-from this, that 
a Hare and Rabbit are certainly of a diftinct fpecies$ 
as this can only be fettled by failing to procure a 
mixed breed between the animals after repeated ex* 
periments, and under proper circumthnccs. 

I (hall now add, that the Iludfon’s Bay animal alfo 
approaches nearer to the Hare than the Rabbit, by 
the fore legs being much more (lender in proportion 
to the hind legs than thofe of a Rabbit arej and that 
the claws- are alio (horter. As the animal likewise 
happened to die on the 22d of this month, I boiled 
the flefh, by your permiffion, which was as brown 
as-that of the European Hare }.and confeq'ientiy it is 
to be clafled as of that (pecies,, according to Ray’s 
third criterion. 

Rut the mod curious particular in this quadruped 
is the white winter coat, which- covered, at its death, 
the greatefl: part of the animal. 

This refutes at once the notion, that animals in 
the more Northern countries become white by the 
intenfe cold of the climate, becaufe this quadruped 
arrived in England about the time that the change- 
(hould have begun- if if had continued in Hudfon’s 
Biy. 

As the animal was bom, however, in a country 
where fnow covers the ground during the whole, 
winter, it is providential that the formation of its 
parts and juices (hould be fueh as (hould periodically 
occafionfuch a change in the fur 5 and perhaps, it is 
the only quadruped which ever was brought from a 
climate of fueh rigour* to a more temperate one, 
before the alteration of the colour in its hair took 
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By four different fpecimens in that valuable col¬ 
lodion of animals, which the directors of the liud- 
ibn’s Bay Company have lately procured from a 
country unviiited but by their own (ervants, it ap¬ 
pears that the change begins in Odlobcr (or perhaps 
the latter end of September) and that it is complet¬ 
ed in January. 

We owe this knowledge of the regular grada¬ 
tions of colour in this animal at different intervals 
as the winter advances, to the very Icnfible attention 
in the company’s fervants, who have tied memoran ■ 
dams to the fpccimen of each animal, which in¬ 
form us of the day and month in which it was 
caught. 

it the fur of your quadruped is accurately exa¬ 
mined, it will be found to con lilt of two diflindt 
coats of hair, one of which is much moie thinly 
flattered over the body, but is more than twice the 
length of the inmoft'covering, at the lame time that 
it is vaftly ftronger. 

This upper and thinner coat is competed alfo of 
hairs which, are white from the top to the root, and 
form the winter- furtout for the animal: its brown fur, 
therefore, never becomes white, but is concealed by 
the upper coat. - 

This additional covering (corns to be absolutely 
nccdlkry for- the animal's prdervation, as it is there¬ 
by enabled ter endure the rigour of a Hudfon's Bay 
winter, whilft at the- lame time tit© colour of the 
new fur being white, prevents its being diftinguifhed 
by its very numerous enemies [g,]. 

If thisfbrtout, however, was not to fall off during 
the fummer, it would prove the dcllru&ion of the 
•, animal * 
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animal: becaufe the extraordinary heat from fuch a 
warm • cloathing would not only become highly in¬ 
convenient, but the colour alfo (being white) would 
point the animal out to its purfueis j as Mr. Graham 
takes notice in his very accurate catalogue, that this 
quadruped docs not burrow. 

This very fenfiblc officer of the Iludfon’s Bay 
Company likewile adds, that this animal continues 
always near the fame fpot; that its coat is brown in 
dimmer* that they breed from 5 to 7 young ones, and 
foraetimes twice a year; he alfo ftates, that the weight 
at a medium is nearly 4 lb. I am, 

Pear Sir, 

Your moft faithful, 

humble fervant, 

Daiaes Barrington. 


[,§•] It mtrft be admitted, however, that the white coat during 
•the winter is not a fufficient protection to the animal againfl the 
iagacity of the arch-enemy man. 

Mr. Reinhold Forfter (who is a native of Poliflt Praffia) in¬ 
forms me that Hares are found in the northern parti of Europe, 
when the fnow is on the ground, by an exhalation of vapours 
from their bodies, whilft they are fitting in their form, efpecially 
if the fun happens to fhine* 

l can very eafily conceive that fuch a vapour may b« diftin- 
guiflied, as I have frequently in a frofty morning wen the air 
■condenfed, which hath i Cued from the mouth of fo Cm ail a bird 
as a Robin, when in lull long. 


III. An 
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ill. An Account of the fulphureous mineral 
Waters of Caftlc-Loed and Fairburn, in 
the County of Rofs; and of the Salt 
purging Water of Pitkeathly, in the County 
of Perth, in Scotland : By Donald Mom o, 
M. D. Phyfician to the Army, and to St, 
George’s Hojpitaf Fellow of the Royal 
College of Phvjicians , and of the Royal 
Society, 


Rcad jin. *3* 4 S no account of thefts waters has 

* 77i ‘ JTjL hitherto been publiflied, I thought 
that the following would be agreeable to this So¬ 
ciety. 

Of the fulphureous mineral water of Caflle-Loed. 

Having heard many gentlemen from the county 
of Rofs lpcak of thefe mineral waters, i wrote to Sir 
John Gordon, of Invergordon, and begged the fa¬ 
vour'of him to afk fome phyficnl perion in his neigh¬ 
bourhood to fend me an account of them, and like- 
wife feme of the waters in bottles j and loon after he 
was fo obliging as to fend me fix bottles of the Caftfe* 
XfQcd, and fix of the Fairburn waters, fealed and 

corked, 
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corked, and along with them a letter from Dr* 
Alexander Mackenzy, dated Auguft 9, 1771» con¬ 
taining the following account. 

“ Tlie Caflle-Loed is a ftrong fulphureous mine* 
« ral water; when taken up from the fpring, it is 
“ as pure and tranfparcnt as the cleared: rock water; 
** but if kept in an open veflel, or an ill-corked 

bottle, it loon becomes of a milky fort of foulnefs, 
“ and it lofes its flrong fulphureous fmell in twenty- 
“ four hours. 

« The bottom of the well, and of the channel 
<c which conveys its water from thence, is black, as 
«< if dyed with ink; and the leaves of the aller 
“ bullies that fall into the well, or into its channel, 
“ foon contrad a blackilh colour in the water; but 
“ when taken out, and dried in the fun or fhadc, 
** appear covered with a whitilh dull, which is tin- 
“ d-oubtedly fulphur; for, by burning one or more 
“ on an ignited Ihovel, or clear live coal, they pro- 
“ duce a blue flame, and emit a very fuffocating 
“ fulphureous fmell. 

“ All that I can learn of the operation of this 
“ water, from fome fenlible people of credit and 
“ oblervation, who have drunk it this as well as tor- 
t{ mer leafons, is, that it very fenfibly iocreafes the 
“ urine, and fometimes remarkably opens the pores; 
“ but I do not find, from the report of any, that it 
“ purges, though drunk to the quantity oi three, 
“ Ibmetimcs of four, Englifli quarts in the day. 
“ Almoft every perfon remarks, that it whets the 
“ appetite, and fits light on the ftomach. I have 
" been told by feveral, that they have had head- 
a tit <1 adbs 
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« achs immediately after drinking their morning 
« bottle, but of no long dui alien, nor to any >ji eat 
« degree. 

«* It is impollibie to fiy with certain*}' the mini- 
« her of cures thole waters have made, or what par- 
« ticular cafes have received mod bonuk from 
« ufing them; for every perfon in the county pte- 
“ feribes the water for themlelvcs, and runs to the 
“ well, or fends for the water, for every complaint, 
“ acute and chronic. 

1 have indeed myfelf direded fevcral people 
“ with various complaints to drink them. Some 
« very foul faces have been quite cleared j and, at 
« this time, a gentleman’s fon, nine years of age, 
<c with a herpes round the neck, winch had proved 
“ extremely obftinate to other means, has got a per- 
<* fed cure by drinking and walking with them; 
“ and his lifter, a young lady of eighteen, who, from 
“ an untoward recovery from the mealies and final I- 
«* pox, fell into a fort of habitual eryfipelas oil the 
“ face, head, bread: and arms, is now ufing them, 
“ and, I think, with evident advantage. Some foul 
« ulcers on the leas, and one with every appearance 
“ of a carious thigh bone, have been perfecuy cured. 
,{ And a fervant-maid in my own family, who had 
“ been for fevcral years, periodically in the winter, 
** alHided with fevere rheumatic pains in her arms 
« and (boulders, received remarkable benefit from 
“ this water, one rummer? in fo much, that the 
** winter fuccecding ftte had little or none of her 
« rheumatic pains, and her appetite and digeftion 
“ were much improved.” : ’ 

Vol, LXII, D Bq 
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So far Dr. Mackenzy, From others I have been* 
informed, that this water has been utcd with fucccfs 
in many of thofe cutaneous diforders commonly called 
fcorbutic, and in curing the itch. 

In order to difcovcr the particular contents of this 
water, I began to examine the bottles, which had' 
been fent me, on Tueiday, the 10th of Septembu, 
which was about five weeks after the water had been 
taken up from the well. The bottles were all well 
corked, and the tops of the bottles had been dipt- 
into melted wax fo foon as they had been corked. 
The water was as clear and limpid as the pureft rock* 
water. It had dill a very ftrong fulphureous find!* 
and tafie j but it had no other but a fulphureous tade, 
and it made no impreffion, on the tongue, of fiea or 
any other fait* 

Some of it was poured into different girdles and tea¬ 
cups, and different things put into each. 

Syrup of violets became flowly green. 

A watery tindlure of galls occasioned no particular 
ehangp of- colour, but brought a variegated feum, of 
the colour of a pigeon’s bread:, to the furface. 

A diluted fpirit of vitriol mixed frnoothly, and oc¬ 
casioned no white cloud, nor more emotion or cloud 
than if it had been drop.t into diddled water, only 
foon after a number'of air bubbles collected at the 
bottom and Tides of the glafs j and the fame thing 
happened, when fome drops of the drong oil of vi¬ 
triol were mixed with another parcel of the water. 

Each drop of a foludon of pure cryftallifed na¬ 
tive Mil alkali occafioned a white cloud, and * 
white precipitate fell to the bottom of the glafs» but 
each drop of a dilution of fait of tartar cauled a dark 

brown 
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brown-coloured cloud* with a precipitate of the fame 
colour. 

A fliilling and a fixpcncc, put Into two different 
tea-cups, were prefcntly tarniiheil* and became of a 
very dark colour. 

Each drop of a folution of filver in fpirit of nitre, 
occafioticd a dark brown or blackifh cloud, and fell 
in form of a black precipitate to the bottom of the 
glafs. 

Some very white faccharum faturni turned imme¬ 
diately black, and precipitated in form of a black 
powder to the bottom of the glafs. 

Four pounds feven ounces and fix drachms, (or 
lxxi ounces vi drachms) were poured into a ftone 
bafon, which was put on a land heat to evaporate 
with a ilow fire. 

As foon as the water became warm, it loft its 
ftrong fulphureous fmell, and there appeared fomc 
flakes of a dark brown light earth, which dropt to 
the bottom. After about one half was evaporated, 
a very thin pellicle was obferved on the furface, 
which precipitated to the bottom, and when it was 
reduced to about a pint {lib. i.), it was filtrated 
through paper, and about 2}, gr. of a dark grey 
iniipid fediment was ieparated. This fediment 
was compofed of the daik coloured earthy flakes, 
which were obferved fo i'oon as the water had become 
warm, and of a fmatl quantity of a whTfh, iufipid 
gritty matter, which had formed the very fine thin 
pellicle. Some of it being thrown into diftfiled wa¬ 
ter, and oil of vitriol dropt into it, an effervef- 
cence enfued, and the black earthy part difibived, 
filoogh the reft remained infoiublc 5 hence the firft 

D 2 part, 
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part, or black earth, fhould Teem to be of the ub* • 
ibrbent kind, the other an infoluble earth, or a ie- 
lenite. Whether the full earth was otiginally dif- 
folved in the water by means of air, or whether it was 
only light particles of earth, which h id been blown 
into the well, and only fulpended, 1 th.ill not tike 
upon me to determine} but, in looking at tlu* u.Uct 
oi another bottle, which was not ufed in this ex¬ 
periment, I obferved, that although the water ap- 
peared quite transparent, yet that it contained I'ntne 
particles of light earth fufpended} however, thelb 
might have been originally dill'ulved by means of air, 
but feparated afterwards. 

The remaining water was put into a final] bafon, 
and fet again on a fand heat to evaporate} when it 
was reduced to about three ounces, a pretty firm 
pellicle appeared, and it was let in a cool place ior 
twenty-four hours; at the end of which time, it was 
examined j and, belidcs the pellicle which had formed 
on the furface, a thin white lamellatcd and granu¬ 
lated cruft had formed, and attached itfelf to the 
bottom and fades of the bafon. Thefc being all !o- 
parated, the whole was thrown into a filter; .uni 
when the water had palled, and the coffin w.i.i dty, 
there was found remaining gr* xi, of a very white, 
infipid gritty fediment. This fediment in the mouth 
feels gritty, and has no tafte, being quite infipid; 
when fome of it was put into a glali, with dUlilled 
water, and a few drops of oil of vitriol mixed with 
it, a very flight effervescence enfued j but altnoft the 
whole remained undillblvcd, and appeared to be fe- 
Icuitc, 

The 
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The water, being again fet to evaporate, was re¬ 
duced to lefs than an ounce, when it was again M- 
tred, and gr. ii fs. of a refiduttm fepa.aial. This 
fediment appeared to ho neatly of the fame nature as 
the formerj but, on putting it into the mouth, I 
thought I could perceive fomewhat, though vtry little, 
of aValtiih tu/le, and when thrown into water, it 
remained all undill'olved. 

The ltnalL quantity of water which was left, was 
next evaporated to drynefs, and there remained in 
the tea-cup gr. xvii. of a yellowifh matter, compofecl 
of the thin lamella* of feme fait, and a yellow unc¬ 
tuous or oily fubftancc. It had role into biiflers, and 
emitted a very ftrong Imell of fulphur, while it yet 
remained hot. 

Some ot the Inline matter, being put into a folu- 
tion of the eaullic alkali in diflillcd water, uccufumed 
a white cloud 5 and the lame thing happened when, 
feme of it was mixed with folutions of diver in the 
nitrous add, and of eorrofivc fublhnatc in diflillcd 
water. 

In order to feparato the lalt from the yellow oily 
matter, the fediment was thrown into and dilfolved 
in an ounce of diflillcd water, and then palfed 
through fil ling paper, and evaporated to a pellicle j 
After which, it was let in a cool pin . for forty-eight 
hours, in which time a eryllaliilation took place, 
and 1 feparated very near gr. xii. of a fait fimilar, in 
avery relpcd, to that of Glauber 5 but it had ftiil a 
little of the yellow oily matter adhering to it. This 
fait had a cool bitter taftc; it dilfolved eafily in dif- 
tilled Water, and when fome of the native foflii al¬ 
kali. was added to this folution, it remained dear; 

thought s 
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though when a folution of the caufHc vegetable alkali 
was added, each drop occafioned a white cloud. 
Some drops of oil of vitriol, let fall on lbmc of this 
fait, occafioned no cfTervefcence, nor raifed any fumes \ 
and when fome of it was put on a red hot poker, it 
rofe into blifters, and did not crackle. From all 
which I conclude, that this was a true Glauber 
fait. 

After this fait was feparated, the remaining liquor 
was left in the tea-cup, and, at the end of four days, 
it concreted into a yellow cake, which Hill contained 
a good deal of a- fait j it weighed gr. ix, fo that there 
had been a great increafe of weight, from the water 
the falts had taken up in their cryftallifation. This 
matter was extremely bitter, and had likewife a cool¬ 
ing faline tafte. Some of it, put on a red-hot poker, 
melted, and rofe into blitters; it emitted a little 
fmoak, but did not flame; and it had fuch a very 
flight fulphureous find], that it was doubtful whe¬ 
ther it proceeded from the yellow matter or the ig¬ 
nited iron j it burnt to a black coal, which tailed 
fomewhat ialtifh. Some oil of vitriol dropt on fome 
of this matter occafioned very little eftbrvefeenee, 
but raifed a ftrong pungent acid finell, which 1 at 
find imagined mtift be that of fea fait; but, from 
the few marks I have obferved of the exigence of 
this fait in a perfect date in thefe waters, I have 
finee thought, that it might be that of a volatile vi¬ 
triolic add, which had been formed by the union of 
fome of the add of the Glauber fait, with a ful¬ 
phureous .or oily matter, and diflodged by the addi¬ 
tion of a fixed add of the fame kindj though perhaps 
ithere may be a pittance of a calculareous marine fait 

in 
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in the yellow ley mixed with the Glauber folt. 
Having accidentally added a folution of caurtic alkali 
to this mixture ol the yellow matter, and vitiiolic 
acid, it emitted immediately a flrong fmcll of hepar 
fulphuiis. This yellow matter I take to be corn- 
poled of a Glauber fait, and a yellow oily matter 
common to almoft every water, though perhaps in 
huger proportion in this than in many others; but 
whether it contains a pittance of fca fait, X think is 
doubtful j and what makes me dill doubt the more, 
is my having fince evaporated 44 ounces of the water, 
from which I obtained gr. x. of redduum, when the 
water was at' lad evaporated to drynefs, which I threw 
likewife into diflilled water, and the mod of it parted 
thefiltre, and concreted into pure crydals, refem- 
bling thofe of Glauber fait, leaving but a very 
fmall pittance of a yellow oily matter behind. How¬ 
ever, it will be ncceflary to have a pretty large quan¬ 
tity of this lad refiduum, to determine with precision 
the nature of every ingredient in its compofidon, and 
the exadf proportion ot each. 

Having tried as many experiments as I could, with 
the fmall quantity of this yellow matter I had, I lad 
of all examined the coffin through which the falts 
and it had parted. After it was dry, I found that it 
had increaled gr. ii. in weight, and that it was co¬ 
vered in the inlide, with a yeltowifh powder. When 
part of the paper, with this powder, was lighted with 
a candle, and the flame extinguished, it fmelt flrong 
of fulphnr; and, on rubbing a Adding with another 
bit of the paper, it immediately tinged it yellow, as - 
pure fulphur would have done, From whence, L 
w, we have reafon to conclude, that this powder 

con*- 
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contains more or lefs of a true genuine fulphur, or, 
at lead, of a fulph ireou'- matter. 

From wlut has been fiid, it appearthat this is 
one of the drongeft fulphureous waters hit bn to 
found in Great Britain, though l make no doubt but 
that there arc many fuch which have not hitherto 
been examined: That, in its natural /late, it is 
highly impregnated with a volatile fulphureous va¬ 
pour, which evaporates loon when expo led to the 
open air, and Hies off immediately when expoled to 
heat j and that the water then lofes its llrong lul- 
phureous fmell and tafte, though we have the drongeft 
reafon to fufpe< 5 fc that it dill contains a fulphureous 
matter diliblved in it, by fome means hitherto unknown 
to us; for it neither contains an alkaline felt nor quick¬ 
lime, the two only fubftances we hitherto know to be 
capable of dilTolving fulphur, and keeping it luljpended 
in water: That it lets drop to the bottom of the well, 
and of its channels, a fine powder of fulphur, which 
adheres to the leaves and branches of trees-found 
there. 

• As this water contains but very little purging fait, 
and does not operate by dool, fen water, or fume 
purging fait, may be added to the lit ft glalles drank 
in a morning, when purging is required. Equal 
parts of the Ca#le-l«©cd ana fea water, mixed to- 

f ether, make a water in mod refpe&s fimilar to the 
Iarrowgate $ and probably will be found to imfwer 
in mod cafes where the Harrowgate has been found 
ufeful; and it may olten be uied with more advantage 
than the purging fulphureous waters, as tht7 lome* 
times pu%e people of weak oonditutions too freely, 
and weaken mem too much. 


3 
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Of the fulphurcous Mineral Water of Fairburn. 

Dr. Mackenry in his letter mentioned no more, of 
this than that he believed it to be a weaker water, 
of the fame nature as the Callle-Loed. 

I fubjedted it to the fame trials, as its on opening 
the bottles, it emitted a ftrong fulphurcous fmell, 
tinged filver, and produced nearly the fame ap¬ 
pearances as the Caftle-Loed when mixed with the 
fame fubftances, only it remained clear when a fo- 
lution of the true foffil alkali was mixed with 
it} the caisflae vegetable alkali occafioncd a very 
fmall light, darkifh cloud, and precipitated but a 
very fmall quantity of a very light fediment, ow¬ 
ing, as appeared afterwards, to this water containing 
art abforbent or calcarious earth, which probably 
was fufpended by air, and but very little if any 
felenite. .... 

I evaporated lib. viii. drachm, t. fetttp, f. (dr n8 
ounces, four fcruples) of this water with a (lov fire. 
When it was evaporated to one half, it was filtrated 
through paper* ■ J #hs*i,t»dra^oft Was repeated again, 
when°ra*iCTd ta the re. 

maindcr was - evaporated to drynefii, twid the folid 
Matter left, thrown into diftilled water, filtrated 
again through paper, and evaporated to a pellicle, 
and jEet in * cool place for the falts to cryftallife. , 

, By thefe operation!, I obtained pea* gr. ii. of * 
■dark coloured light earthy which.effervelced with 
acids, and diflblvcd; gr, xv.' of a white calcarious earth, 
whic» teiervefeed with and diflblved in, the vitridite 
''as^j---and*gr» xxiv. of Glaubcr'fate mhced'.wdi^a 
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C ’6 ] 

yellow oily matter; but I got no felenites, nor any 
matter which coloured filver, or I had any reafoiv to 
fufpeft to be fulphur. 

Some of the fait was diffolved' in diftilled water, 
and different liquors were dropt, into different parcels 
of it. 

Syrup of violets became immediately of a green 
colour. 

Each drop, of a folution of’ filver in the nitrous acid, 
occafioned a bluifh white, cloud,. which fell to the 
bottom., 

The folution of the foffii alkalimixed clear, as did 
a folution of fait of tartar, but each drop of a fo!u*» 
tion of common cauftic alkali,gave a white cloud* 
,fome oil of vitriol, dropton, a little, pf this fait effer-* 
veiced* and emitted acid funoes, , white, it. yet was 
mixed with a good*-deal of the yellow oily matter; 
hut after, the fait was, diffolved in diftilled water, and 
again cryftallifed, and freed of mod of this yellow* 
matter, no fumes were, to be obfervedj and the acid . 
fmell was extremely filial when ffrong fpirit or oil, 
of vitriol WAS-. dropt ;upon .it. ’ 

This, though it does not .appear, to be foch a. 
ffrong iulphureous water as the Caffle-Loed, yet it, 
may. have its. ufes, and be ferviceable to thofe who 
have not amopportunipi^ ti^ng the othtpr.j and it, 
may perhaps be ufeiul in fome pates, where .the other 
may not. agree. , ,, . 

0( the Salt Purging Water of Pitkeathly, in the 
County of Perth* 

There are but few fait purging waters, which, 
have hitherto, been difeovered in Scotland; the. 

Pitkcathjy, 
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Pitkeathly, fituated about fix miles from the town of 
Perth, is the one in raoft efteem, and the moft fre¬ 
quented. 

As no particular treatife has been published on 
tlielc waters, and I wifhed to know their particular 
nature and contents, I wrote to his Grace the Duke 
of Athol, whofe feat of Dunkeld is within 14 or 
15 miles of the wells, and begged the favour of 
him, to afk feme of the phyfical people in the 
neighbourhood to examine thefe waters, and to fend 
me an account of them; and in confequence there¬ 
of, his Grace was fo obliging as to fend me a letter 
from Dr. Wood, of Perth, giving the following de- 
feription of them.; and afterwards fix bottles of the 
water, which arrived in fpring 1771. 

u The fpring rifes in a very low marfhy ground, 
*' undiftinguifhable from any other; but, by the tafte 
M of its water-, it is.generally believed to,contain 
“ no mineral principle, but a frnall proportion of 
« marine falts, ; It acquires fomewhat of a putrid 
“ taftfe by keeping, but retains its purging quality; 
“ and it keeps much better ih open, than in corked 
tr tkxtibi.'•*„ S4 '* ,w - ■*' *.■ :! ; 

“ It purges gently, and without griping. An 
*V adult pcrftn drinks commonly a bottle and a half, 
“ 'or tnp bottles, of a morning, 

** Ifr fcrophulot& abnd fcorbutic habits, it is cer- 
a tainly a ; moft ufcful water. , 

vi< ‘ A new fpring his been lately difeovered about 
* 4 'two or three hundred yards froin the Old one, 
but ' its waters feem to be much of the fame 
^||re n 8&Mqufira S .hiWr." r 
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Since receiving the above account, I wrote to Dp. 
Wood, and begged to know of him what propor¬ 
tion of fea falts thefe waters contained, and whether 
they had any mixture of a bittern in their compofi- 
tion j and I had the following anfwer, dated Oft, 
*7» 177°* 

“ Since I received your letter, I evaporated a 
« Scotch pint (Lib. iv.) of thefe waters in a white 
«* ftone bafon, and I, obtained two drachms of a. 
“ fait, which always run- j her delijuium % and would 
“ not cryftallife. I (hall tryr it again in the ftwn- 
“ mer* as at this feafbn the air, being much ■charged. 
« with watery particles, may have prevented the 
“ cryftallhation.. By dropping 3 . foiution of potato- 
« into three. Scotch, pints',Qil* xitY of. the waters*. 
“ I got eighty five grains .of a very fine magnefia.’* 

The fix bottles. of this water which, were font to 
me, arriving at a time when I' was much engaged, 
they remained for feveral months in the hamper in. 
which they were originally packed j and I. did not 
try .any experiment with the . water (HI the ad of 
Oftober laft., It was then clear and tranlparent as 
the pureft rock water, only it. feemed to have feme 
few particles of light earth fwimmin v through it.. 
Ih. had ^ 

it tinged diver in the lame Way as thei ful^ureous 
waters beforementioned$ and it had* fulphureous and. 
flight (altilh tafte. This fetid fulphareoui ’ find!,, 
taftc,. and, property- of tinging filver, which this as 
well as moft other fait waters acquire by,keeping, If 
flifpea tt> be owing to a fermentation taking piaenin. 
the. water,, and (lightly uniting feme-of the fine oily 

matter, 
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matter with fame of the acid of the falts which' 
thefe waters contain, and thus forming a fulphureous 
vapour which is volatile while they remain flightly 
united, but which by a more intimaic union would 
form a real fixed fulphur. From Dr Wood’s ac¬ 
count of this water, it is evident that this fetid va¬ 
pour, or at lead: the principles which form it, are 
volatile j for, he fays, the water keeps much better 
in open than in corked bottles.. 

Each drop of a foliation of the foffil as well as of 
the vegetable alkali occafioned a thick white cloud, 
that fell to the bottom of the glafs. And each’ 
drop of a folution of filver in the nitrous acid gave 
a milky cloud. Syrup of violets became green, and 
an infufion of galls occafioned no particular change 
of colour, 

A hundred, and; two ounces, three drachms and a. 
fcruple (pr lib-vi. unc. vi, dr. a. fcrup. i.) were 
put into a large ftone bafon,.and feton a fend heat to* 
evaporate with a flow fire. 

As loon as the water was warm, it let drop a light 
dark coloured earth, which gathered in final 1 heaps 
at the bottom of/the feafoos and during this time,, 
the water, threw up feme air bubbles to its furfaae f 
when it was evaporated to about a pint (lib. i.)-it was- 
taken off the fire,.and filtrated through paper: the cof¬ 
fin through which it paifed,. after being dryed, was 
found to have acquired.11.grains of additional weight ?, 
though l could not catk& more than 3 gr« of a itone; 
ge«y .coioijirod earth, which .proved to beof dbeabfor- 
bent or calcarious kind, for it effervefeed with anddif- 
felved in the vitriolic acid.} the remaining additional* 
weight of the coffin,.! believe, depended on feme of 

1ft.L"'. T 
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'the Talts of the water being taken up by the Spungy 
filtrating paper. 

After this, the water was again let on the find heat 
and evaporated till a pellicle appeared on the Air¬ 
fare i and daring the evaporation -it threw up a great 
number of air bubbles: after this, it was lit in a cool 
.place for three days, at the end of which time there 
appeared a quantity of thin lamella?, mixed with a 
Tmall granulated fait,covered with a light coloured yel¬ 
lowish liquor; thefe I feparated, and threw the liquor 
•into filtrating paper; and by thefe operations I got 
53 i grams of a Salt which tafted Sharp and fait, befides 
what had been taken up by the coffin, which had 
increafed gr. 9 . in weight more than I had got of 
fait. This fait being put in -a tea cup appeared next 
d§.y white, and had contra&ed a little moifture, but 
jdid not run per deliquium. 

The remaining water which was now a yellowish 
4ey, was again evaporated to a pellicle, and I feparated a 
quantity of white fait in lamellae, which remained 
tnoift, till: it was fet in a tea cup on the fand heat 
and evaporated to drynefs, when it weighed one 
drachm and 14 grains; this Salt attracted more 
moifture than the former, and feemed at firft as if 
it would run. Soon per deliquiim ; but the next day 
it remamedim tferfanuf Hate. ■ .; >. 

As I imagined that both this and the fait before 
feparated was raoftly Sea Satt mixed with a biwern 
and oily matter, which prevented thecryftallilhtion 1 
I'diffoived the whole of both m 4‘iftUled water, and 
evaporated with a very flow fit# till a.cryftaliilatioit 
began to appear, and then fet itin a’cool place, tndgot 
feme large perfed cryitals of Sea fait, and by repeat- 
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ifjg this fevet'al times, I obtained a full drachm of 
perfect cryftals, which diminiihed in their fuse as the 
prooefs advanced j and afterwards a fcruple more of 
thin lamellse, which on examining with a magnifying 
glnfs appeared to be made up of {‘mall fquare cryftals; 
there remained afmall quantity of a fall ley, which 
probably would have yielded a few more fuch lam el he. 

The liquor which remained after the two firft: 
parcels of fait were feparated, was next evaporated-; 
but no pellicle appearing, the operation was continued 
till it was quite dry, when it formed one transparent 
yellow or amber-coloured lalt cake, which weighed 
one drachm and 34 grains. This, fait on being put 
into a tea cup, presently began to run per deliquium» 
and diffolved entirely by {landing in a cupboard which 
was in a room, where there, was a fire ; but the fire 


having been let out in the evening, and the night 
pfoving cold, .1 found next morning that a cryftaUilii- 
tion had taken place, for there was a cryftalliied cake 
at the bottom of the cupr which was covered with ant 
amber-coloured ley j it at firft feemed to be all one 
piece, yvith.a number of finall points (landing up on 
its fur faces $ but on reclining, the tea cup to a fide, it 
then appeared.to.be made entirely up. of a number of 
oblong cryftals about the length of a barley-corn, but 
apt k> thick, and that the points beft; rementioned 
were the ends of thefe cryftals. Not having time to 
examine them.' particularly in the morning, and to 
kioow their, aftad figure and number of fides, I fet 
them by, till I fhould come home again.about one 
o'clock j but the day proving warm, they-were moft- - 
ly diflblved before that time. 

• Oil of. vitriol, dropt into a tea cup in which there • 
waff feme of this ley, immediately occafioned a white 

• limia 
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firm coagulum like chalk, which was infoluble in wa¬ 
ter, and, when well waflhed and freed of its acid, ielt 
gritty and was quite inflpid in the mouth; this is 
•certainly a felenites formed by the earth of this ley 
and the vitriolic acid. 

From this account of the Pitkeathly waters, it ap¬ 
pears that lib. vi. one. vi. dr. 3. for. 1. betide:; a jew 
grains of an abforbent or calcarious earth, contain 
three drachms, 41 f grains (befides what was loft in 
filtrating and other operations) of a (aline matter, of 
which near two thirds were fed fait, the reft a bittern 
or fait with an earthy bafis, which concreted’ by the 
force of fire into a yellow falkie mafs, that runs 
loon per deliqimim t and cryftallifes though with dif¬ 
ficulty. 

The final! quantity I had of refiduum prevented 
my being able to determine with precifion, the exaft 
proportion of fea fait and of this bittern; neither 
was I, for the fame reafon, able to determine whether 
this bittern or ley was all made up of a calcarious 
marine, with an oily matter eommoa to aft waters, 
of whether if contained likewife a fial catharticum 
amarum With a vitriblic acid. 

From the acid of vitriol forming an infoluble fe- 
ienites with the earthy tafia of this bittern, ie lt evi¬ 
dent, ftint at itoft^rf tafisir pota mag¬ 

nolia, fucih as rhakes the tafia of flta fa! cathartkum 
amarum of the (hops, or what goes by the name of 
Epfom falti, otherwift it would have formed a (alt 
dimly folubte in water. 


IV. ExtraB 
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IV. ExtraB of a Enter from Mr. Georgia 
Witchell, F. R. S. and Mafier of the 
Royal Academy at Portfmouth, to Charles 
Morton, M.D. Sec, R. S. inclofmgfonie 
Account of a Solar Eclipfe obferved at 
George’s Lfland, by Captain W-allis j and 
fcveral Aflronotnkal Olfervatiom made at 
Portfmouth. 


To Cha. Morton, Sec. R. S. &c. 

SIR, 

head Feb. 13, T Beg the favour of you to lay before 
1?7 *' J[ the Royal Society, an extract of a 
letter tb me from Captain Wallis, containing an ofcr- 
fervation of a folar eclipfe, which happened during 
■his Ray at George’s Iiland, from which I have cal¬ 
culated the •difference of meridians between that 
place andLGreenwich. 

To this I have fubjoined fortte stftronomical oh* 
ftrvations, which have been made here by Mr. Brad* 
ley and myfelf, both before and fihce the building 
t)f the Obfervatory belonging to the Academyi 
’Which, if they fliould prove acceptable to the Royal 
Sodtety, will induce us to take every opportunity of 
II. P ^ 

' \ h \.Jd ' vw 1 J ’ *• 4 
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continuing to tranfmit them, as we fliall always 
efteena it a peculiar happinefs to be able to contri¬ 
bute any thing, that may be deemed worthy of their 
notice,. 


I am, & I R, 

Your moft obedient, 

humble fervant. 

Royal Academy, PortfmoutB, 

A»g»ft 9, 1771 - G. Witcfielf. 


Extra® of a Letter from Captain Wallis* 
June 20th, 1771, 


— . « Saturday, July 25th, 1767, being at 
*\ anchor in his Majefty’s fliip Dolphin in harbour,. 
* f went on fhore on a low point or land, not above 
« four feet higher than the fca, and obferved an 
“ cclipfe of the Sun, as below. Latitude, by the 
“ mean of many oblervatione*. 17 0 30' South/ Ion* 
gitude, by various obfervation# of the diftancc of 
“ the Sun from the Moon, between 140° 30' and 
“ 149 0 50' Weft from London. 



U / *r 


[ 35 ] 

fc ' " 

« By the mailer’s watch at 7 6 o] A. M. the G’s altitude was 8° 43 on riie quadrant,\ 

« By my watch at . . j 3 joj without any cdrre&ion. Hence the app. time j '' * 

« By the matter's watch at 8 13 o\ A. M. the O’s altitude was 2a 0 gi' on the quadrant, 1 g 

“By my watch at . . 8 10 12J without any corrcdlion. Ucncc the app. time j 

h h tt h r t 

“ The cclipfe began, by the mailer’s watch, at . 6 gz 30 } A< Apparent time, 6 gt go 
“ By my watch, at.. . 6 49 30 j te J 3 

“ The end of the cclipfe, by the matter’s watch, at 8 1 48 1 . M Bin 

•“ By my watch, at.. . . 7 39 o| ' 


“ Duration i 9 10 

«* Wc were not certain of the inftant of the beginning of the cclipfe, from a little negligence ; bat 
“ very certain of the end,” 


Remark. 

As the Sun’s altitudes are given, without any 
corre&ton, I fuppofe they were taken by bring¬ 
ing down the image of the Sun, till it appeared 
bifedted by the vinble horizon : I have therefore 
recomputed the time, by allowing for the dip and 
refradtion, which, together, amount to 8'. This 
corre&ion makes the apparent time of the beginning 
6“ 51' 1 a", and the end S’* ; hence the'du¬ 

ration of the cclipfe was i h cf 25"; but, by a care¬ 
ful computation from Mayer’s new Tables, the du¬ 
ration fhould have been i h 13' 20" which is al- 
moft about 4' longer than the obfervation affords; 
but, as it is remarked that the beginning was not 
exadtly taken, and the Moon entering very obliquely 
oh 'the Sun, the defedt in 4' would be but little. It 
feems mofl reafonable to attribute the whole of the 
error to the beginning of the cclipfe. I have there¬ 
fore deduced the longitude from the end, and 
■■ Fa .make 
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make it to be 9 h 55' 55" Weft from Greenwich, or 
148° 58'^, which is 41'I- lefs than the mean rcfult 
of the lunar obfervations, which, confidering all 
rircumftances, is not, in'my. opinion, a* very great 
difference for the firft obfervations that were ever, 
made upon this if!,inch 


Agronomical Obfervations made at the Royal A’ca* 
demy,. Portfmouth. 

1769. May 9th, at S h 13' 9", apparent time, Mr*. 
Bradley obferved the immerfion of £ J[ ofan * by the 
Moon,., uncertain to a few* minutes, on account 
of the ftrong twilight.. The emerfton was not 
taken. 

The tranfit of Venus, and lolar edipfe,. next morn-, 
ing, were, both obferved here 5 but, having then 
ho better inftrument for determining ..the going of 
the,clock, than an indifferent Hadley’s fextant, I 
do not think the. obfervations worthy of being laid 
before.the Society; and, for the fame rcafon, omit 
the obfervations of the comet. 

*779* Aftr‘4 ^ av*f* >3'i, 3 /V*pp»«ht tee, 

% Mr, BradleyS oteviifM. ** Mooft occulted 
% My time was. within z" or 3" the fame \ 
but we did not obferve the emerfion. This oc« 
cultation was obferved both at Greenwich, by Mr. 

. Mafkelyne, and at Oxford, by ProfcfTor' Horn (by j 
by compsiting.which,- it appears that this place » 
Weft of-Greenwich 4^24^ ’ of time, and that 
Oxford is Weft of Greenwich 4' 58'"!, 

i 
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jyyo. April at 9 h 48' 13'’', apparent time, Mr. 
Ladley and *, both at the fame inftant, obierved 
the iramaJiiM of £ 8 1 by the Moon.' The emer- 
fion war, not taken. By comparing this with MV, 
MutketyncV obfervation, our longitude comes out. 
4.' 2 /'Weft from Greenwich. . 

1770. July 21ft is marked for an eclipfe of Juptitcr’s 
iburthSatellite in the Nautical Almanac; but the 
Connoiirance des Temps notes it as a conjunction • 
only, and remarks, that the fatellite would rale 
the fhadow, without difappearing ;■ which we 
found to be true, for we both faw the fatellite 
the whole time which is marked for its dona¬ 
tion, though, at the middle, it appeared extremely, 
faint. 

Thefe obfervations were made before our Obfer- ■ 
vatory was finilhed; but that being completed in the 
month of September, and furnifhed with an excel¬ 
lent (thoqgh final!) mural quadrant and tranfit in- 
ftrument, both made by that eminent artill Mr. John 
Bird, ,\ye began to obferve meridian trnnfitv from 
which I flidll leleift thofe. that 'were made: for deter¬ 
mining the fold ices* and the-oppofitions of the three 
fup^riour planets, which I Until traulniho, juft as 
they .were taken, excepting, only making the no* 
cefliry .allowance for the error of the Uue»of col- 
Hmaiion. k . • ' . . , . 


Obifefwlun?-' 
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Obfervations for determining the Solflices. 



\tm. tt n* itfc 
>f the ©’aV.tr» 

Amt. dlfl* 

of the ©’ 4 JUL 


Thermo-' 

meter. 

H«nc* tinp spft* 
ren. «tilK of th« 
Sua*t 

I ) 70» Dec* 9* 

0 / a 

73 at 40.3 

* / /r 

73 34 .<•«' 

29.76 

37 

u / tpf 

73 37 S '’*7 

12, 

73 3 6 4»-8 

74 9 *S-° 

19.78 

46 

73 S 3 34 

M- 

7 3 44 2^.0 

74 16 58.2 

2<>&7 

44 + 

74 0 40* j 

2U 

73 S 6 4 I,<5 

74 39 23-1 

29.37 

43 + 

74 »* S 7 *° 

32 , 

73 p zo.o 

74 39 e.i 

29.94 

3 »t 

74 ta 44.0 

a). 

73 4 * * 7 -* 

74 XJ 0.4 

29.63 

4 fi 

73 58 43.S 

•1771. Jan. 3. 

73 18 18.0 

73 ' 5 1 3.6 

*9.33 

46 .1 

73 34 40*8 

j771* June iS« 

2 7 5 454 

27 37 42.2 

29.83 

64+ ; 

27 21 43.8 

•. . * 9 * j 

27 4 $*• 7 

27 36 .32.1, 

30*03 

66J , 

27 so 42.4 

30 | 

27 3 S s -° 


30*11 

71 + 

17 19 48.2 

*»W i 

»7 3 33-6 

»7 3 S 

3043 

70 

»7 19 *9.8 

aa* 

*7 3 S u0 

*7 3 $ *94 

30.u 

* 7 i 

*7 19 40.2 

34* 

27 5 17,1 

*7 37 3 *S 
27 38 32.0 

30*00 

67 

27 It IQ.3 

2 ^ # 

37 6 43.2 

30.04 

72I 

27 a* 37 <» 


By comparing; theft obfervations together, I make the ”j 0 ' " 

true zenith diftance of the Sun’s center, at the >74 x6 t3.4 
Winter Solftice, to be . . , . , . . . . J 

And at the Summer Solitice * v . » , . . *7 19 jt.6 

Therefore, the diftance of the tropic*.46 36 21.* 

Half sj ad 10.9 

By Mr. Mayer’s Tables, the decrement of the ©bii- 1 
quity, in three months, it ....... , | . 

Hence the mean obliquity, IDecfctaber 21, 177# ..'23*811.0 

And June at, 1771 , *3 38'to.fr 


Therefore, the latitude of the Obfemtory, by thefel _ - „ ■ 
obfervations, is. \ , . J S® 4 *: North. 

The above obiemtions were chiefly taken by Mr. Bradley. Thefe which 
fellow are what I took about the time of the late ©ppofitUmi of the fuperior 
planets, in which, at well as the preceding obfervadons, die apparent vet nth 
aillances are thofe which were taken by the 96th arc, on which wit chfclty 
depend, though the difference between the two arcs feldom artles to more 
than three or roar feconds. 


Fur 
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For the Oppofitionof the 0 and cf • 



Time per clock. 

Meridian Traniits. 

jApp. sen. dift.jBarom. 

|Therm. 

Days. 
1770. Dec. 10. 

h / " 

5 * 8 5*5 

20 5.1— 
36 49— 
43 19 

|9 Leporis pafTed the middle wire. 

$ Orionis. 

Mars ........ 

a Orionis. 



■ 

ij* 

! 

♦ 

5 ** * 4 — 
3 ‘ 3 S 

43 2 t+ 

6 1 37 


24,38 ix.4 

29.76 ; 

4 *i 

l 6 . 

3 26 aa| 
43 

Mars 

a. Orionis. 

*4 36 55-5 

59.80 

47 i 

17. 

5 1* 24!: 

| A 4 40 

0 -Tauri. 

| Mars ......... 

I* Oriorm. 



43 

20.' 

: $ '4 7— 
19 40: 

37 *9+ 

Rigel. 

Mars. 

k Orionis.. 

H 36 25.6 

29..! 6 

: 43. 


For the Opposition of the 0 and 7*. 



jTime per clock.. 

Meridian Traniits. 

App. ten. <ltft 

Barom. 

jTberm. 

Days. 

ifp. Pebr. 1. | 

SKHE1 

■ B 

Saturn nailed the middle wire. 

* Hydras 

0 i tt 

3a 48 20.8 

i 

39.89^ 

■ 


9 13* 

16 a6$ 

Saturn » »»**•* 

<* Hydras. 

32 46 53,4 

; 



7 * 

8 32 58+ 
59 571 

9 *9 4 + 


3 a 39 37.6 

.to.04 

38 

^|||||||||||||||||^^ 


Saturn * 

U Hydrse* 

3 Lconisa 



18}"" 


For 
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For the Oppofirion of 0 and ¥, 



TitRn per dock. 

. Meridian 1 Vaniks. 

App, iren. dtO. 

•boom. 

Hierffl 

Days. 

1771. July 13 . 

h ' >' 

16 15 41 
»8 0 axf 

9 ■!»-- 
14 7; 
19 39 

Antnrc* paJJeJ die middle wire* 

(a SafiirKtrii, 
v Serpent u* . 

»\ Sagituriit 

Jupiter * «•,<«* 

o / ft 

71 43 43,8 

29.87 

<?} 

*j* 

: 

7 33 51‘ 
S* # + . 
19 3 * 34 

0 V preceding limb* 

0 V following limb. . 

Jupiter • *«*«••] 

72 41 s*>? 



• 14 * 

'7 3 3 53 ‘ 
3 ? to + 
‘9 37 59 

©V preceding Kmh* 

CoV following iuuU 

Jupiter « 

1 j 

72 4.3 »i 

j 

tjo.fi 6 

* . . 1 

f>t 

■»S* 

J t 

'i t 

7 3 6 Si 

39 ** 

i< 5 -15 35-4- 
*9 37 ~S 

Q>*& preceding limb* 

G’s following limb. 

'Antarcs. 

Jupiter * # • ♦ - * * 

7 ’ 44 5?.t 

JO* t i 

S 9 

..17. 

7 44 56— 

47 »*+ 
bo 15 Ji 

19 J6 *44 

GV preceding; limb. 

0’« following limb* 

Antajvj* 

Jupiter . ...... 

73 47 50.7 

» 9 - 9 t 

; H 

* 3 - 

.. .1 

8 3 46 
[< oj 
rfi r? n 

19 32 48 

0’s pi t ceding limb. 

0\s following liiiiii* 

Antarei# 

Jupiter * *•*»»** 

7 * SS 47*3 

33.1t 

<«>i 


An Occultation of X Libra* by thte Moon* 


Day. 

'I. April s, at 


App. time. 



h Libr e emerged from the Mttm't limb, Mr, Rraillry miket 
the time y”l«er. The immerflort wa* not taken. 




TIk 


h*M i m •»* ** + * 
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Tlic Moon's Pafllige over the meridian, near the o. 


JTime per dork, 1 

Meridian Tranfus, 

App. r,cn. dill, of the J) . 

ILirom, 

Day. 

71. April a8. 

h ' " 

* ‘9 54 

Sun's preceding limb 

U f ft 

49.74 

paffed the fcconcl wire 
Sun’s following iimt* 



n 4 



puffed the fomth win* 




14 1/ ZJI'I 

Moon’s pieceding limb 





puffed the middle wire 

Upper limb 6 A t-j r.po 



19 40-I- 

Moon’s following limb 

Lower limb 66 45 



r . rt . __ 




It being very clear this evening, when the Moon 
paffed the meridian, we were in hopes of getting a 
good obfervation of the lunar eclipfe, which happened 
loon after; but the air did not long continue in that 
Hate, but became fo hazy, that we could not get any 
certain obfervations, 


a y. Am* 


[ 4 * 3 


V. LxtraEl of Mr. T. Barker’.? Meteorologi¬ 
cal Regifier at Lyndon in Rutland, in a 
Letter to James .Weft, Efq\ Prof It $.. 


$ I R',, 

BAdFcb, 13, T Have, according to your defire, ftnt* 
‘ J 77 ? * ■ L you, on the other fide, the quantity 
of min which fell laft year, and have added an ab- 
fha< 9 t of my- obfervations of the barometer and ther¬ 
mometer, and a general account of the weather here. 
And, with all proper regard,, 

I'am, SIR, 


Lyndon,, 
Jfan, id, 1772. 


Ypur humble Jer van t, 

T, Barker.. 


Barometer. 
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Barometer. 


* I Morn. ] 

J su * '! AiUrh. /'! r 


il.M ui. J 

, , | Mmi). | 

Kl - | Alien). J 
j M.>rn. 1 


M;tr. 


| A Item. j 
A .. j IVi* '* xi• I 
A i )n! I AYiern. I 

u, | M^n. 1 
^ j A fieri). | 


V* 

29.fi 


June 

July 

.Aua. 

Scps 


Morn, { j 

A*™. r- ,,,r 

Mtw:u 
At;rn 
Mr-* «. 


1 .m** n 
n. 

Af * i iu. 
f Muuu 


o,- f • 

* 9-75 

30.00 


oa-irs. |! ■’•’ 6 
fe |£, }; ■ J -’* 
Dcc - {Sm. jl 3( ^3 


Thermometer, | 

A'nru-.t. !!R,up., 


\* r\;n t!u*! 


. 0.97 

39,^9 
*0 Q* 
?/) to 
29.: 1 
29.C7 
/»9*28 
*8\fJ 

* 9 -°J 

2S.34 


Miv.u. 


urn. 

1 

U.vji j 

* 1 .. 

1 .Oy, - 


y 1 

29 

* t 

,6 i 

! t, 

16 

->;• ■>) 

* ( , 

JO 

36 i 


'3 

29.5 R 

■1 < 

**? 

;o 

39 ! 

u 

p 

1 

1 - 



^ ? 


, ,T 


••’ 9-11 


. <.» 

.> * 1 

4 ° 1 

A 

. , t 

y 

2:; 

t 1,0 

57 

43 

f 

1 ' .* 

3 ? 

“V ' 

! V 

: 7 ! 

45 i 


5 .* 

\-V) 

, 02 

4 ? 

f+\ 

6 ? 

41 


P 

50 1 

76 

5 > 

3 <)/>5 

1 

I <’*j 

P 

- 1 

a • 

r/ 

s 9 

59 

7 3 

-}6 

50 

’•;. 6 i 

i 0 i 

I 

56 j 

>; i 

i Oi | 

*3 

{'2 

>7 

5 1 

v' 

a<M# 

<>\ 

70 ) 

><> 

57 

«vi 1 

t> f J, 

02 \ 
Pi 

4 '*; 

56 

2 ■).(>! 

66 

64 ) 

5.1 i 
54 

57 ": 

(8 

66 

59 

S 3 

29 . 4 I. 

5 ^ 
59 ’ 

4 ? 

4 ?> 

; Si 
i 5 * 

57 

62 

35 

44 

39.72 

5 -* 

53 l t 

P 

4 1 

15 

P 

541 

5 : ’>, 

j *6 
i JV* 

39.22 

5 ° 

4 ° ! 

44 

4/1 

i 

49 l 

•1 

40 

44 

s °i 

1 3 $I 


Mean. 

t 

31 

«-V 

,)V* 

39 

.4 

+<> 

(Jl 


111 


Pi 

" 7 ‘ 

54 

49 * 

5 6 

;<«' 

44v 

3 #i 

44 


a y 7 'f» 
u.6$* 
r.j'i’S 
1 ■« | ,i 
!*•!,) i 
»•»?> 
4-07 ■> 
0.79Z 
. 1 - 9*7 


I 7 .S 8 * 


That very wet feafon, the laft quarter of 1770, 
cixied about Chriftmas, and except three or tour 
warm days, with fomc thunder, the beginning 1 of 
January 1771, it was fruity shove another quarter of 
a year,* No iroft, indeed, continued fteady much 
above a foit night together, but they were remarkably • 
fharp, (pmt cuiaily Febri ary 12, the Thermometer 
abroad, wab lower than J have (ecu it in above twenty { 
Trf ; G z yearly 
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years.) Hie intervals between the frofts were fliort,. 
ar |3 often frofty mornings, and a fettled froft as late as 
the end of March; fo that there were but few morn¬ 
ings, till April 20, but were more or lefs fro fly., 
•The efFe&s were, that garden-tiling,s turnips, See. 
were very much ddtroyed; bays, arbutus myrtles* 
fig-trees, and other tender things, were killed down 
to the ground, and even moll of the common furstj. 
and there were fcarce any fig ns of fpring to that time, 
and the winter corn was very thin. 

Then the weather grew milder, and in May warm, 
and there came a plealhnt, but cool and dry, fuminer, 
and often windy; fo that the grafs was fhort, and 
the crops of hay fmall: but whether it was from the 
ground having been fo foaked in winter, the coolncfs ■ 
of the fuirrmer, or two fine rains in the middle of 
June and Augull, the ground was never fo much 
burnt as it fometimes is. Every thing was, and con¬ 
tinued, very backward ; the hottcfl part of this fum- 
mer was the middle of July j after which, though 
there, were fevesal fine {bowers,. the ground con¬ 
tinued to burn till toward the middle of Auguft, 
when fome rains made the grafs to grow again ; yet 
k began ratherto burn again,, in fome places, in Sep¬ 
tember. The harvdt was very late this year, efpe- 
cially the wheat,, which both eared and ripened after 
the barley, and tnoft of it was reaped in September. 
Both hay and harvdt were well got in, and the crops 
were well eared, but much of the wheat and rye con* 
tinned very thin j which was too much to be feared,, 
after fo bad a feed time,' and fevere a winter, 

Otfober was a wet and windy month, but that did 
Ittt.hurt,- after fo dry.a. furamer, The wheat feed; 

time 
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lime war. very fine j and the end of October, No¬ 
vember, and part of December, were chiefly fair,, 
fine and mild, faving much of people’s fodder, which* 
is fcarce, and the ground is much drier than ufual at 
the time of year,. (On the other hand, in fome parts 
of Northumberland, Cumberland,, and Durnam, 
there were at this time fome fuch terrible rains, as 
made prodigious and deftrudive floods.)' It con¬ 
tinued open and mild to the end of the year j but; 
part of December was wetter,, making the ground 1 , 
dirty, yet not deep,. 
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WL .Directions for -tfng the cotnm-v: Afti 
'cromstce . taken from a Pajer in /A* A//^ 
Z)r. Bnulley’s 'Tfitm!''w‘hhig\ rt/n.vn, 
cv/W Ay Nevil Mafkclyne, /{fir an-.nor 
■ ■\Royal J am/ F> R* S. 


: HeadFcb.^ m y^ICROMETERS, ns fuff con* 
I ' 73, 1VJ. trived, bring only adapted to the 

'meafurihg fmall angles, as the diameters of the Suit 
‘and Moon, or other planets, and taking the dilktnee 
'of fuch objeth ns appeared wahm tile ape:tore of* 
the telefcope at the lame’time, were net i f t-> ge¬ 
neral u/b as thole which an: contrived nut only to 
anfwer the ends that the fiift inventc s ;unv <i at, 
'but likewife, to take the difference of tight ..icen- 
‘fion and declination of fuch objects an u. ‘her 
afunder than the telefcope will take in m on- ' ut 
which pafs through the aperture of it at diitemit 
J times* Mr. Oafltni firft made life of threads inter¬ 
fering one 1 another 1 at half right angles for deter¬ 
mining the difference of right alccnhuuii and decli¬ 
nations of objedlr, near the fame parallel} and this 
■apparatus being fimple and oalily procured is of 
‘very great ufe to fuch as are not provided with a mi- 
‘crometer made according 'to the’late improvements. 
But, where fuch a one is it hand, ‘that method how¬ 
ever curious ■ need not be made ufe of, the micro¬ 
meter 
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raster fcrving for the fame purpofo with'greater ex-- 
a&nefs.. It was for this realon- indeed that tha late- 
alteration in the form.of the. micrometer was made, , 
they being■ before- not fo convenient'for making-, 
fiich fort. of obfervations, both .hairs being ufualiv 
moveable, and no prcviSon* being made for fettin’g: 
the hairs parallel,to the diurnal motion of the 0b- 1 
jedta to be obferved ; both which. • inconveniences * 
arc avoided un. the.prcfent micrometers.. 

The micrometer,, as. now-contrived) is : not only*' 
of ufe in, meafuring fmall angles or diftances be- • 
tween- fuch objefts as appear -within the-aperture of ? 
the.telefcope at the fame time, -hot likewife in taking-, 
the,difference of right -afeenfion and declination be¬ 
tween Ihrs and planets, 6cc. which in their apparent- 1 
diurnal motion follow one another - through thctele- 
fcope if kept in the fame fituation; In making the • 
firfi kind of obfervations, turn the fhort tube which * 
carries the eye glafs and*, micrometer,- &e. till the* 
crofs thread (dr that which..cuts -the parallel threads • 
at right angles) lies parallel to* a line palling through 
the objects whole diltance is to bcuncaiured, and’ 
then byraifmg or-depreding the tclefoope by help*- 
of the Hand, bring-the objects to. appear upon or* 
near the crols thread, and one of tliem jull to touch - 
the fixt parallel thread: then turn the 'index of the* 
micrometer till the moveable, thread touches the 
other. objedt, and the number * of revolutions and- ' 
parts of a -revolution, (hewn by» the index,, turned * 
into minutes and leconds ■ by the. table made nr* * 
licrcalteri.d'nedled, , will be. the apparent angular' 
diffhmee of;thole objects. If is hc-ic luppofed, that f 
tbu due-ids, exactly elofe, fa as »to. touch, eaeb-othec - 
* ,whca4 
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when the index {lands at the beginning of the divi¬ 
sions : for, if they do not, there mutt he an allow¬ 
ance made in every obfervationj to avoid which, it is 
always bett to adjuft the threads to the beginning of 
itho, divifions when they are firil put on *, lor which 
purpofe the holes in the little plate which carries 
5 the moveable thread are made oblong to give n»om 
■ to move it as occafton requires, before it is pinched 
hard by the I'm all {'crews which fallen it to the 
■moveable arm, through which the long lcrew 
The other parallel thread,-which I call the fixed 
•one, mutt be firft adjufted by fetting its edge exadtly 
over the two marks made on each fide the ihort 
diameter of the aperture in the broad plates, and the 
crois thread mutt be HkewiJe let to agree with the 
■ftrokes made on each fide the longeft diameter, and 
then the interfeftion of the crofs thread and the li.vt 
parallel one will be the center of the motion given 
to die outer plate of the micrometer (to which the 
great fcrew index and threads are fattened) by the 
•worm, :by turning of which the fixt parallel thread 
• may eafily be made to lie parallel to the apparent 
■motion of any objedt in order to take the differ¬ 
ence of declination and right attention from any 
■other.,that follows through the aperture of the te- 
lefcope, , - 4 ■■■>»•.••}* >->'•' ■ 1 • i 

This contrivance is of very great ufe to make a ttar, 
•See. move true along the fixt parallel thread, which 
is, abfblmcly nccefiary in order to take the true dif¬ 
ference of right attcnfion and declination between 
•it and any other tisatfollowe* -Without this contii*’ 
vatiec it is very difficult te make a ttar move cw&ly 
Upon the thread, and it can only be doaefoy re¬ 
peated 
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peated trials, which may fometimcs take up a great 
deal of time. 

If therefore a liar is made to move on the parallel 
thread juft at the crofs, and (the teldcopc continuing 
lixt in the fame portion) it is afterwards near its 
going out of the aperture found not to be upon tin; 
thread, that mu ft then he brought to the liar by 
the help of the worm, and then the thread will lie 
parallel to the diurnal motion of the liar in that 
part of the heavens, and confequently the crofs 
thread will reprefent a meridian, and the others 
parallels of declinations, and the difference of time 
between the paflage of the ftar at the crofs wire 
(which was made to move along the thread), and 
the tranfit of any other ftar. See. over the crofs 
thread which reprefonts a meridian, turned into degrees 
and minutes, will give the difference of right afeeniian 
And, if the moveable parallel thread be brought, by 
turning the index, to touch the other ftar about the 
time of its paifige over the crofs thread, then the 
number of revolutions and parts fticwn by the index 
(turned into minutes and feconds of a degree by the 
table) will be the difference of declination between the 
two ftars. If the liar is made to pnfs ah ng the fixed 
thread lb as to lean perfedly biied.ed, there mult 
be an allowance made for the lcmuliameter of the 
thread or wire, becaufe I fuppofe the index to jbe 
adjufted as before to the inner edges of the wires 5 
but it may, if it is found convenient, he adjufted to 
the middle of the threads, or elf'e correction may be 
made in the oblcrved diftance. ' * 

In taking any angle, it is convenient that each of 
*h«Lparallel threads be about the fame diftcncc from 
* fot. LXII. II the 
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the middle of the apertute of the cyc-glafs ; and fur 
this ration the whole micrometer is contrived to 
hide to ami ho, as the cafe requires. The fiuno 
motion is alio of u(e in taking (he difference of right 
ulcenlion and decimation, by hiding the fl.vt parallel 
thread (on which the preceding liar l< brought to 
move) towards one fide <>{ the ovc-ghifs; for hy that 
means a greater angle may he t ii;en in between the 
parallel threads, if need he. And it mtifl always 
he remembered that the moveable parallel thread 
fhould be fet either north or louth of the oiher, 
according no the following l!.ar is expected to he 
really louth or north of the preceding. 

Xu making an obtervation, either the inner or the 
outer edges or the middle of the wire*’ may, bb 
brought to touch the objects j but then, it mull he 
remembered to allow for,nothing for the thultnefi of 
the wire, in call- the obiervatitm be not made fn>m 
that, part to which the iude.*.* is adjuiled. In tab¬ 
le*/mg the diameters ol the fun moon or planets, 
it may perhaps be moil convenient to make ulo of 
the outer edges of the fl'.rcad ?, boe.uife they will ap¬ 
pear moll tiiliinfil when quite within the limb of 
the planet j &c. but if there fhould be any tcnliblc 
inflcfition of the rays of light in palling by thewiws, 
tins would be bell avoided by ufing the inner edge 
of one wire and the outer edge of the other. And 
in taking the diilamjc' or difference oi declination 
between two (lars, fiec. the middle of the threads 
may perhaps be moll convenient; but, however the 
ohfervation is made, due correction mult be allowed 
for me thicknefs of the wire, if requifite. 


The 
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The dHTcrcr.cv. of declination of two flars, &rc, 
may be obfvivtd with great- exadlnefc, bccanle die 
motion of the Han; it; parallel to Lite threads; but in. 
taking any o.'hcr ilh'btna*, the motion of the Jims 
being oblique :o them is n great impediment, be- 
caule if one Aar be brought to one thread before the 
eye can be directed lo «ta to judge how the other 
thread figree.s to .he other flat*, the former mult be 
fomewhat removed from its thread, fb that in this- 
fort of oblervaticns the heft way of judging when 
the threads are at the proper difiance is by fre-,- 
quently moving the eye backwards and forwards 
from one to the other: this method mufl chiefly be 
made ule of when the diftance of the objects is pret¬ 
ty large, and the motion or fowling of the eye 
great. 

The micrometer is fo contrived that it may be ap¬ 
plied to teldeopes of different lengths; but then, 
there mufl be a table for each telelcope, by which 
the revolutions of the (crew may be turned into minutes 
and Iccomls of a degree. In order to this it is nc* 
ceflary that the threads of the micrometer fhould be 
placed exatilly in the common focus of the objedl- 
glafs and eye-glafs, that is, where the images 
of objedts (ecu through the tclefcopc are difttndfly 
formed. The reabuil way of doing this h, full to 
Hide the micrometer into the grooves lixf to the limn 
brafs tube, which carries the whole apparatus oi 
cye-glafs, See. and then to draw the eye- giufs out by 
means of its Hiding work, til! the threads of the mi¬ 
crometer are in its focus, tvhich is known by their 
appearing moft diAincl, dec. Then ihn.fl the fhorr 
tube before-mentioned into its piopf r j.hc'\ as fn 

li 2 tu 
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as the fhoulders of the brafs work will admit, and 
£lace the objedt glafsin its cell, and looking through 
the telefcope at foinc very difiant objedt llidc the 
wooden tube in or out till you make the object 
appear moft diftindt, or till it has the lead motion 
upon the threads when the eye is moved tu and 
Fro; for then the threads of the micrometer will 
be in the common focus of both glades, and that 
ivill be the proper diflance that the objeift-glals 
ought always to be at from the threads; and there 
fhould be made fome mark or ketch in the wooden 
tube in order td fet it always at the fame diflance. 

The proper difiance of the threads from the oh . 
jed-glafs being thus fettled, the table for turning 
the revolutions, See. of the ferew into angles or 
minutes and feconds of a degree may be uvade fe- 
vcral ways; but as good and only a method a; .m\ 
is carefully to mcafuru how many inche; and p. ■ 
of an inch the object-glad. is <lifl:ant from the threads, 
and with the fame (bale to find alii) hov.* many 
inches and parts of an inch an hundred, &a\ tevolu. 
tions or threads of the ferew of the micrometer am 
equal to; then, ticking the firft dinviuv ivdlo ,, 
the lufl will ho the fin.* or tangent oi an angle an- 
fwering to jeoo revolutions. And having till* angle 
anfwcring to i oo revolutions, the angle for any other 
number will he curtly known and fet down In the 
table, as alfo the pails of a revolution 5 fur in Jmall 
■angles, fuch as can be obferved with tile microme¬ 
ter, their lines tangents or cords are nearly in the 
!h:ne proportion with the angles themfclves. The 
difiance before-mentioned (to be ufed as radius) 
ought flrirtly to be taken from the threads to a 

pint 
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point within the objcdt-glafr. about one third of it" 
thicknds from that Induce which is towards the 
•wires, if the glafs he, as ufual, equally convex on 
both tides; but if the focus of the objed-glafs 
is pretty long and its thickncls not great, the error 
that can strife by meafuring from any part of the 
objed-glafi; will hoc onto inicnllblo as to the altera¬ 
tion in the angle. 

The table lor the micrometer may like wife be 
made by letting up two marks at a diilance on the 
ground, and obferving with the micrometer the 
revolutions, Sx. which they fubtend when feen 
through the tclefcopc, and then computing the 
angles thole objed;; fubtend at the objed-glafs, by 
mcafuring their diftance from each other and from 
the objed-glals. The like may alio bo done by 
opening the threads to any number of revolutions, 
and then making a ffcar move exadly upon the per¬ 
pendicular thread, and noting the time it is palling 
from one parallel thread to the other; for that time 
turned info minutes and leconds of a degree, by 
allowing for the liar’s declination and going of the 
clock, &c. will be the angle anfwering to the num¬ 
ber of revolutions; from which the whole table 
fnay be made. This method perhaps might be 
inoft advantageoufly pra&ifed in liars' near the pole, 
where the apparent motion being llow a ieeond in 
time will anlwer to a much fmaller angle than 
towards the equator. But I believe, upon trial, 
the firft method will be found molt eafy and prac¬ 
ticable, elpeeially if the fcale made ufe of bp well 
divided* 

VII; A 
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VII, A Letter from Mr. John Reinhold 
For A or, F. R. S. to William Watfon, 
M. £>. giving feme Account o[ the Roots 
tfed by the Indians, in the Ndghboui > 
hood of Hudfon’s-Bay, to dye Porcupine 
Quills, 


S I R, 


N° Sorwrfei van!, Sir.ui.i, 
Jan, ib, 17;/., 


Read Feb. 27, XL MONO the curiofitL'. prdbntvd 
177 *' Jr\. by the Hudlbifs Buy Company to 
the Royal Society, is a iinail parcel of' porcupine 
quills, dyed by the wild natives, lb me red and ibme 
yellow, together yvith the roots of Tome plants they 
life for that purpolc. 

I examined them carefully, at your deft re, and 
found that they are probably of the iltme kind with 
thofe mentioned by Prof. Kalm, vol. iti. p. 14. and 
160 of the Englifh transition. The one root, dying 
yellow, is called by the French in Canada, Ttfavoy- 
anne jaunt;* the other, dying red, has the name of 
Tilavoyannc rouge. Prof. Kalm declares the latter 
to be a new plant, belonging to the genus of Cl ilium, 
and received by Dr. Linnaeus in his Ppu-ius Pbnv 
trum, p. 153. by the f peel Ho name of Tiudormm, 

b iti'l 
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on .account of its dying quality. It grows in woody, 
moift places, in a line toil. ICalm obferves, “ that 
« the roots of this plant are employed by the la— 
il dians in dying the quills of the American Por- 
“ e opine red, which they put into feveral places of 
“ their work: air, fun, and water, feldotn change 
“ this colour. The French women in Canada 
c< fomclimes dye their doth red with thefe roots, 
«* which are but final!, like thofc of the Galium 
3 { luteinn or yellow bedfixaw.” 

Dr. I.innarus ddcribes this plant, os having fix 
narrow linear leaves at each knot of the flem, and 
four at the branches; commonly two flowers are oft 
each flalk, and its feeds are fmooth. The roots, 
when dry, are of the thieknels of a crow quill, brown 
on the outfide, and of a bright purple red, when 
broken, on the iniide. 

The fi-cond plant, or the Tifavoyanne jaune, is 
according to Prof. Kaim, vol. iii. p. 160. tc the 
“ threeleaved Hellebore (Bclleborus irijbl/us Linn.) 
** grows plentifully in woods, in niofly, not too wet, 
" places. Its leaves and flalks are employed by the 
(t Indians to dye yellow feveral kinds of their work, 
<c made of prepared fkins. The French learned 
“ fiom them to dye wool and other things yellow 
“ with this plant.” 

. Among the roots lent as a fpecimen from 11 n d fun’s- 
hay, 1 iound feveral leaves, which I feparated, and 
found the plant undoubtedly to be the threeleaved 
Hellebore, 

In the 41I} vol. of Dr. Linnams’s Amoenitates 
Academic® is a figure of this plant, which upon 
companion I found by no means to be accurate: for 
; ' thC 
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die leaves in our fpeciincns, and in thole collected by 
a gentleman who favored me with the light of 
the plant, are far more pointed, than in the engraved 
figure. The hulks have conllantJy hut one flower. 

The dyed porcupine-*[uilJ m lent along with the 
roots from Hutllbn V bay, are of the frighted red and 
yellow: and this eircumllance fuggelled tome the 
thoughts of trying whether thefe roots might not 
be uiefully employed in dying. I mentioned it to 
you, and was encouraged to make fueh a trial, as 
the fmall quantity of the roots would permit. 

I boiled a piece of flannel in a dilution of half 
fait of tartar and half alum: the wet flannel was 
hereupon put into the decodliou of the three!caved 
Hellebore-routs, and boiled in it for the fpace of 
about 12 or 15 minutes; the flannel, when extruded, 
was dyed with a bright and lading yellow dye. A 
white porcupine quill, boiled in the fame decoction, 
became nearly of as bright a yellow, as thofe fenf 
over from Hudfon’s-bay. This experiment made 
me believe, that I had hit upon the right method 
of dying with the threeleaved lldkhui-•, and will, 

I hope, prompt the directors of the UudibnVIuy 
Company to order larger quantities of this root from 
their fettlements,' as it will no doubt become an 
ufeful article of commerce.' 

The flannel, boiled in fult of un.tr and alum as 
above-mentioned, was likewife immerfed and boiled 
for nearly the fame fpace of time as in the former 
experiment, in a decod ion of the root of the Ga¬ 
lium Tin&orium, but it would dye only a dull and 
faint red. A porcupine quill boiled with it be¬ 
came yellow, but by no means red. This opera- 
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«Jon convinced me, that the Indians muft certainly 
have fome method or other to extrad the bright 
and lafting colour, which I could not perform. 
They ufe perhaps the root quite frefb, which circum- 
ftance probably makes them fuccecd in their dying 
proccfs. If it could be brought about, to extrad 
and afterwards to fix on wool the dye of this root, 
it would, no doubt, on account of its bright colour; 
be a valuable acquifition for our manufactures: and 
I do not in the lead: doubt of the probability to Jfiic- 
ceed in the attempt, as the wollen fluffs arc ani¬ 
mal lubftances as well as the porcupine quills, and 
therefore eafily fufceptible of any dye. 

The directors of the Hudfon’s-bay Company will;, 
we hope, order their fervants at the fettiements to 
examine carefully and minutely, the method em¬ 
ployed by the Indians in dying, red with this rooti 
and to fend, an account thereof, and greater quan¬ 
tities of this root over, that feveral chemifts may. 
be enabled to make experiments at large with,them ; 
for often, in dying, the experiments will not luoceed, 
when tried, in fmall quantities. 

The wild inhabitants of North America'arc cer¬ 
tainly pofTefled of many important arts j 1 which, 
when thoroughly known,, would enable the Euro¬ 
peans to make, a better, and more extenfive ufc 
of many, unnoticed plants, and produdtions of this 
vaft, continent, both, in phyfic, and in improv-- 
ing our manufadlures,, ana erecting new.branches 
.of commerce. 

To give an inflancc of this, I will only mention^, 
that the Spaniards of Mexico have but lately learfif 
of the inhabitants of California) the art* of dying 

I. ■ • thftr 
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the depeeft and mod lading black, that ever Was yet 
known- They call the plant they employ for that 
purpofe Cafcalote} it is arboreous, with finall leave® 
and yellow flowers} its growth is dill (lower than 
that of an oak} it is the lead corrofive of all the 
known fubdances employed in dying, and flrike* 
the deeped black} fo that, for inftancc, it penetrates 
a hat to fuch a degree, that the very rags of it are 
thoroughly black. The leaves of the Cafcalote are 
iknilar to thofe of the Hufiaoke, another plant like- 
wife ufed for dying black with, but of an inferior 
-quality. The latitude of California lets us hope ? 
ah at the country near the Mifliffippi, or one of the 
Florida’s, contains this Calcalote, the acquisition of 
which would be of infinite ufe in our manufac¬ 
tures. 

Were Natural Hidory thus employed in applying 
the natural productions for procuring the neceftarics, 
or adding to the comforts and ornaments, of human 
life, it would for the future free this (ciencc fro-m 
the vulgar opinion, that it is merely fpeculative, and 
incapable of being of the lead utility in common 
life} a prejudice which gains more ground by the 
injudicious and unprofitable manner, now chiefly id 
vogue, in fludying this branch of human knowledge; 
and which might be removed, if powerful trading 
companies would encourage the efforts of the naturalift, 
by enabling them to fearch the treafures of nature, 
in the various countries fubjed to the Britifh Crown, 
and conneded with its fubjeds by trade and .com¬ 
merce ■ Pardon, Sir, that f detain you fo long on 
a point of which you are fo well convinced, and 

which 
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which you have frequent opportunities to convince 
others of. I am, with the trueft regard. 

Sir, 

Your moft obedient-, 

humble fervant. 


John Reinhold Forfter. 



t Go } 


VIII. yin Account of a StdncratcdDenarius 
of the Phetorian Fawny, adorned with 
an Etruican Infer ip lion on the Reverfe^ 
never before puhlifml or explained. In 
a Letter to Mathew Maty, M. D. Sec . 
R. S. from the Rev . John Swinton, B. ZX 
F. R. S\ -Cdfies -Archivorum of the Uni- 
verfity of Oxford, Member of the Aca¬ 
demy degli Apatifti at Florence, and of the 
' • -Etruffean Acddemy o/f Cortona in Tulcany. 


Dear Sir, 

I. 

Head Fob. E piece I have undertaken to con- 

l7/Z * JL hder here is afub&ratcd (lee Tab. IJ. 
n.x.) denarius of the Phetorian family, which lately fell 
-into my hands. It exhibits on one tide a female head, 
reprefenting the goddefs Libera, or Proicrpina, ac¬ 
cording to M. (i) Havcrcamp, before which Hand the 
letters iff COS IN I, very ill preferved. On 
the reverie, we difeover a bull of the goddefs SORS, 
on a fort of bafis, adorned with the inlcription 
F SOR ANT, or rather AN* j under which, in the cx~ 
«rgue, appear the Etrufcan letters \ 1 P,FJR, 

(i) Sig, Havcrcamp. Cmmentar. hi Fam> Roman. Nitkifa* 
O/m. isft. p. 313, 314. 

* 


or 
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or rather FVR, AN TIE, *. c. FORS, FORTVNA, 
or SORS, ANTII, or ANTIAT, equivalent to the 
Latin infeription above it. The Etrufean elements 
feem rather better preferved than the Latin. The 
coin is, however, in but indifferent confervation, 
though pretty much of the thin filver plate remains 
flail .upon it. I mu-ft not omit obferving, that it has 
pever yet been communicated to the learned world. 


The fymbol on the reverfe here is the fame that 
occurs on the reverfes of two or three (2) other con¬ 
sular coins of the Pisetorian family, with the word 
SORS attending it. The Latin infcription, on’the 
■piece before me, is extremely fimilar to one upon 
a denarius of the Ruftian family, now in my fmall 
collection, a draught of which may be feen in the 
■plate (3) here referred to. The fymbol there is a 
■double Fortune, or rather two galeated Fortunes, 
which were confidered as deities by the Romans. 
The divinity, SORS, on the coins of the Plaetorian fa¬ 
mily, fimilar to mine, & aliened by (4) Vaillant and 
Havercamp to be the SORS, or rather one of the 
SORTES, worshiped in the temple of the SORTES 
■at Prainelle} whereas it was the SORS, or rather 
■one of the SORTES, adored in the temple of thofe 
deities at Antium, iu<5 we find demonftratively proved 
•% the coin I am attempting to explain. The whole 

(a) Sfg. Haverc. in Fm, Flat on Tab. I. n. a, a, 3. 

(3) S^Tab. II. n. a. < ■ 

, (4) I. Vaill. ftum, jfntiqu. Familiar, Romanar. p. 238, 939, 
34.Q* A»fkl«d#ini, 1703.. Sig, Haverc. Gmmnt, fjy, p. 324. 

- fuper- 
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fuperftriu&ure, therefore, ere&ed by thole two learned 
men on that fuppofition rauft neceflarily fall to the 
ground- 


111 . 

The Etrufcan infcription, on the reverie'of my de¬ 
narius, in the exergue, feems to allude to a paflage in 
Tully, relative to the origin of thofe deities denomi¬ 
nated sortes by the Romans, and to be illuftrated 
by-, as well as to throw fome light upon, that famous 
paflage. As this point is extremely curious, I £haU 
beg leave to tranfcribe the whole paflage, which has 
been handed down to us (5) in the following terms: 
«* Hurnerium Suffucium Praeneftinorum monuments, 
■** declarant, honeftum hominem ac nobilem, fomniia 
“ crebris, ad extremum etiam minacibus, cum jubere- 
“ tur certo in loco, filicem casdere, perterritum vifis* 
“ irridentibus fuis civibus, id agere coepifle; itaque 
“ perfradtp faxo Sortes erupifle, in. robore xnscvlptis 
EITERARUM NOTIS. Is eft hodie 
** locus feptus religiofe propter Jovis pueri,, qui ladtens 
“-cum Junone,,Fortunse in gremio fedens, raammata 
adpetens,, &c.” “ In dome of the antient monu- 
“ ment^ of Praenefte, mention: is made of one Nu- 
“menus Suifucius. This man, who. was one of the 
** uioft cpnfidcrable and moft venerable perfons ift 
•* his city,, both for his probity and. noble extradition*, 
*• was almonifhed, in different dreams, and at- lalfc 
“ with terrible menaces, to go to a certain place in 
“ Praenefte, and there cut a flint, Pjdng terrified, 

(?) Cic. Di Divinat. Lib. JL c. 41, 


“ with 
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tc with thefe frequent vilions, he obeyed. lie .cams 
c * to the place appointed, and there, in the prefence 
“ of feveral of his fellow-citizens, who laughed at his 
«* attempt, tried to cut a flint; which, to the great 
“ furprize of the fpe&ators, gave way to the edge of 
“ the knife. And out of the body of the flint drop- 
< c ped feveral pieces of wood, (or rather oak) each of 
“which had an infeription in the antiint 
“ characters. The place where this prodigy was 
“performed is now walled in, becaufein it is very 
“ religioufly kept an image of Fortune, holding Ju« 
“ piter and Juno, reprefented as infants, in her arm?* 
“ 8cc.’’ As 1 have formerly (6) proved that the anti*. 
ENT CHARACTERS OP ITALY,,Of tll€ PRISCAKUM 

literarum not m of the Romans, were the Etruf. 
can letters; and as the infeription formed of thole 
characters, mentioned by Tully, in the pafiage here pro¬ 
duced, cannot well be fuppoled (7) to have contained 
any other word than f\f$» FIR, or rather 
FVR, applicable to the deity, or deities, fo called* 
and wormiped, both at Antium and Pncnelle - f we 
may fairly iuppolc the Etrufcan infeription before me 
to have glanced at the celebrated pafiage juft pro* 

(6) t>e Prifets Rmanorum Liierh DiJJirtat, Oxonii 1746. 
Philofef'h, Tranfnrt. Vol. LXI. p. 88, 89. 

(7) 7 ’his ntuft be allowed extremely probable, as the pre¬ 
tended origin of the tcjTs, mentioned bv Tully, niuii have 
been fuppofed prior to the foundation of their teir.pVa at Antium 
and Pramcfle, and therefore the original infeription was only, in 
all probability, fuppofed to have been either rut, or FVR * 
though; After the ere&ion of thofe temples, the deity or deities, 
now in view, might have been denominated F SOR ANT, 
and FOR ANT, on antient Roman coins. Vid. J, Vaill. & Sjg. 
Hatferc. in Fm. Plater, ct Fttjl, 

yi. 1 ' ^ttCcd, 
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duced, and confe^uently that this paflage and my 
explication of that infcription may be prefumed mu¬ 
tually to fupport and illuftrate each, other*. 

IV. 

The fir$ of the Etrufcan elements, on the reverie 
©f my. coin, is apparently that letter in the Etrufcan 
alphabet which, in power, is equivalent (.8) to F, or 
PH, though the character here differs fomewhat from 
aU the forms of that element that have hitherto oc¬ 
curred tri me on the Etrufcan monuments. The 
fecond is either I, or, as I am more inclined to believe, 
V. That it ought rather to be confidered as V, feems 
to me to appear from the obliquity of its pofition, in 
refpedt of the firft letter; which feems to indicate.the 
fide of the V next to that letter to have been effaced,, 
by the injuries of time. The third is undoubtedly 
the antient Tufcan CJ, (9) or R„ fomewhat blotted, or 
blurred.. The fourth and fifth manifeftly, form the 
monogram N*"\ , or AN, which,has not yet occurred 
to me on any other Etrufcan m monument. The fixth, 
feventh, and eighth, y Ih are evidently equivalent 

(8) Anton. Francifc, Gor, Muf. Etrufc. Vol. II. p. 416,417. 
Florentiae, *737« {9) Id. ibid. p. 41a, 417. 

* From this' Inftance, as well as. others, that might cafijy Be 
produced, it appears, that the ‘Etrufcans fometimes made ufe of 
monograms, as well as the Greeks, Romans, and Phoenicians., 
A* the Romans, therefore, feem to have ufed monograms before 
the commencement of any intercourfe with the Greeks, as is 
rendered probable by the very antient inudited quitiarius here re- 
. ferred to (fee Tab., II. n, 3.), wJuch was, as 1 conceive, ftruck 
before tho clofe of the,fifth century of Home; I am inclined to 
believe, that they borrowed this manner of willing from the 
Etrufcan*. 

(to) to 
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(10) to the Latin, or Roman, letters TIE. The 
whole infeription is therefore 
FIR, or rather FVR, ANTIK, SORS, FORS, or 
FORTUNA, ANTII, altogether equipollent to the 
Latin infeription above it. That FVR ANTIE, in 
the antient Etrufcan language, ought to be rendered, 
in Latin, FORS, SORS, or FORTVNA, ANTII, is 
apparent, from one of the Tables of Gubbio; which, 
according to(n)Sig. Olivieri, exhibits the words 
AGRE TLAT1E, equivalent to AGRI LATH, and 
is diredtly in point. Hence we may conclude, that 
FIR, or rather FVR, anfwers to the FORS, or 
FORTVNA, of the Latins, the Etrufcans ufing 
conftantly V for Oj and confequently that “V®, 
PVR, PHVR, or FVR, in (12) Hebrew, or, as 
fome will have it, in the (13) antient Perftc,FIR, or 
FVR, in Etrufcan, and FORS, or FORTVNA, 
in Latin, denoted the very fame thing. 

V. 

That SORS, or SORTES, and FORTVNA, 
probably the fame deity, (14) were worshiped both 

(10) Anton. Francifc. Gor. ubi (up. p. 407, 409, 414,4.17 

(11) Una Letter a del Signor Annibale degli Abaci Olivieri, 
bfc. jfl Signer Mate Barihelemy, iffs. p. 42. In Pcfaro, 1757. 

( 12) Efth. Ilf, 7. 

(*3) Val. Schind. Lex Pcntaglot, p. 1432, Hanoviae, 16 it, 

(14} Hence we find the celebrated temple of the tors, or 
Sqrtsj, at P^aencfte to have been alfo denominated the temple 
of roRTTOB ", nor do l doubt but the fatnoue temple of the 
Lots or sortes, at Antium went likewife under that dexromina* 
tion. Sig. Havercamp. ubi fup. p. 324, 325. 

Vpl. LXII. K b, 
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by the Romans and the Etrufcans, will (15) not ad¬ 
mit of a doubt. The Romans feem to have ufed the 
words SORS and FORTUNA for one deity, on fame 
' occafions ; and, on others, the term SORTES, as 
applicable to more divinities, and FORTVNAE, or 
FORTUNAE ANTIAT, as relative to two, to whom 
they affignedthe(i6) epithets FORTIS, and FELIX. 
One or both of thole epithets may poffibly be point¬ 
ed out to us by the letter F, which precedes the 
words SOR ANT, on the bafis below the buft of the 
goddefs SORS, on the reverfe of the coin in queftion. 
But that this is the true import of the word to which 
that letter belongs, I muft by no means take upon me 
positively to affirm. 


VI. 

The medals of the Plastorian family fimilar to that 
I have been confidering Havercamp (ij) takes to 
have been ftruck in the time of the civil war, that 
fucceeded Julius Caefar’s death $ in which, perhaps, 
he may not be very remote from truth, though this 
he has not irrefragably proved. If it ffiould, how¬ 
ever, be allowed probable by the learned, the coin 
before me, which mu ft be nearly of the fame date 
with that war, will feem to have preceded about 
forty years the birth of Christ. 


(15) Vid, Anton. Francifc. Gor. ubi ftip. p. 214. 215. Sam. 
PitHV, in Lex. Antiquiiat. Romanar. pjiiT, aliofquu author, quam 
pluiim. 

(16) Fabrett. Ia/cript. Antiqu, cap. ix. p. 632. Sig. H.tverc* 
ubifup. p. 324, 369. Amflekdami, 1734, Vid. ctiam Vulp. 
Vet. Lat.Brofan. tom. III. cap. v. p. 98, & fcqq. 

Cil) Sig, Havcre. ubi fup. p. 325. 

vir. 
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VII. 

Who P. Cofinius, whofe name feemsto have been 
bunded down fo us by the Denarius I have been at¬ 
tempting here to explain, was, or what was the par¬ 
ticular mode of his connection with M. Plaitorius, by 
whom the piece was (truck, 1 cannot at prefent, for 
want of (uflicient light from antient hiftoiy, and 
authentic Roman monuments, take upon me to 
decide. But this I may be allowed to fay, that the 
piece before me is the only coin of the Cofinian 
family that has hitherto efcaped the ravages of time. 
That the Cofinian family was of fome note in Rome, 
we may infer, not only from the very curious dena¬ 
rius that is the objeCt of my attention here, but like- 
wife from two or three antient (18) Roman inferip- 
tions, which have preferved to us the name of that 
family. As for M. Plaetorius, mentioned on the 
denarius before me, (19) and other firailar coins, he 
was, according to M. Havercamp, (20) queftor to 
Brutus, one of Cedar’s murderers; and the piece I 
am endeavouring to explain firft appeared, as already 
obferved, a little (21) after that emperor’s death. 
The Etrufcan letters were not then intirely out of 
ufe; nay, they were not totally difufed in fome parts 
of Italy, and particularly at (22) Falerii, a confiderablc 

(18) Jan, Grutcr. Carp. Infcript. ex recent, Jo. Georg, Grav. 
p. CMLXXI. 9. DCLVIIL j. Amftciaedami, 1707. Ludovic. 
Anton. Murator. Nov. Tbefaur, Vet. Infcript. p. DCCXCIV. 7, 
Mediolani, 1740. 

(19) Vid. 1 . Vaill. & Sig. Haverc. in Fm. Fleeter. 

(20) Sig, Haverc, ubi fup. p, 325, 

(at) Id. ibid. 

; (2a) Strab. Geagr. Lib. V, 

K z 


number 



[ 68 ] 

number of years after that tragical event. This we 
learn from Strabo, who flourished when Tiberius 
fat upon the imperial throne. 

VIII. 

Having now finifhed my attempt to elucidate a 
very curious inedited Etrufcan coin, highly meriting, 
the attention of the learned ; I would flatter myfelf, 
that an acquifition is hereby made to the fciencc of 
antient medals, and confequently that this paper may 
prove not altogether unacceptable to the Royal 
Society. You will therefore be pleafed to lay it be¬ 
fore that very learned and moft illuftrious body; and 
believe me to be, with all poffible confideration and 
efteem. 


S I R» 

Your much obliged,, 
and very affectionate, 
humble Servant,, 


Chrift-Church, Oxon. 
Git, to, 1771. 


John Swinton* 
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IX, A Dedu&ion of the Quantity of the 
Suns Parallax from the Comparifon of the- 
feveral Obfervations of the late Tranjit of 
Venus, made in Europe, with thofe made- 
in George Ifland in the South Seas; 
Communicated by Mr. Euler, jun. Secre¬ 
tary of the Imperial Academy of Peters¬ 
burg i in a Letter to Charles Morton, 
M. D. Sec. R. S . and Acad. Impcr. Pe~ 
troburg, HM’c. Soc,. 


luad March 5, /^vBSER VATIONES noviffimi tranf- 
I?72 ' itus Veneris ante difcmn Solis,. 

A. 1769, in mfula maris Auftralis, King George: 
Ifland dida inftitutas, calculo nuper fubjecit acade- 
micus nofter D. Lexcll, car unique comparationem- 


cum obfervationibus celebratiflimi hujus phaenomem 
in Europa fadis inftituit, ut quantitatem parallaxis* 
Solaris erueret. Longum omnino foret, li omnium- 


calculorum ab ipfo inftitutorum juflam heic, adferrc. 
vellemus cxpofitionem, idcmque etiam minus ne~ 
ceffariutn, quum diflertatio cjus hac dc re confcripta,, 
Tomo XVI. noftrorum Commcntariorum infcrenda 


fit j fumma igitur tantum capita conclufionum in- 
ventarum pcrftringcre fuffcecrit. In antccdliun vero» 
0 rc eft monuiffe, methodum ab ipfo adhibitam. 
eaadem efts, quam llluftr, Eulerus invenit ct qua; in: 
v-i., part. 
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part. II. Tom. XIV. nov. Comment, fufe explicata 
fuit. 

Siquidem obfervationes contaduum externorum 
fupcr infula King George inftitut®, cum momentis 
pro contadibus internis allatis, non intis bcnc con- 
fentire videantur, audor noftcr duos cnius feparatim 
fibi confiderandos eft'e ratus eft, priorem quo ratio 
habetur tarn contaduum externorum, quam inter¬ 
norum, alterum vero, quo contadus tantum interni 
adhibentur. Combinatione autem fada oblervati- 
onum infulae King George cum iis in Europa infti- 
tutis, pro priori calu in veil ta eft: paraliaxis Solis hori¬ 
zontal is <7r=8,68—0,0077 y, pro pofteriori ?r=8,58 
—0,0080,)'; ubi notandum eft: y ligniftcare corrcdi- 
onem laritudinis gcocentricre Veneris pro aftumto tem¬ 
pore conjundionis. Dum fimili ratione obfervationes 
in Fortalitio Principis Walliac ad Sinum Hudfonis 
fadae, cum Europeis comparantur, habetur pro 
priori calu 7r=:8,82—0,0019,)' ct P ro pofteriori ir=z 
8,74—0,0022 jy. Obfervationes denique Californi- 
enfes, cum Europeis comparatae preebent vr=8,6i 
—0,0062 y. Ut inter has conclufiones medium 
quoddam ad veritatem proxime accedens eligi 
poflet, notandum omnino fuit, fingulis earum eo 
majorem certitudinis gradum tribui deberc, quanto 
majorcs fuerint coefficientes, quibus litera tf in illis 
aequationibus afteda deprehenditur, ex quibus valorcs 
fupra allati hujus quantitatis eliciti funt ; quo major 
enim hujufmodi cocfficiens fuerit, eo fane minoremt 
influxum errores in obfervando commilh habebunt, 
ad verum valorem Paraliaxis immutandum, Proba- 
bilitates igitur conclufionum ex fingulis obfervationi- 
bus Americanis dedudarum hoc modo aeftimando, 

inventum 



[ 7i ] 

inventmn eft, cas rcfpcdive habcnclas efle proportio- 
nales nuineris 11, 8, et 4. Porro ut obiervationes 
majori fide dignre ab incertioribus lccerni pollen t, 
audor nofter tres ftatuit hypothefes; 1. qua modo 
fupra dido medium fumitur ex conelulionibus quas 
inveniuntur, dum omnes fine diferitninc obfervationes 
in ufum vocantur et pro qua habetur @-=8,63— 
0,00637; 2. qua pro infula Regis Georgii mo¬ 

menta folum contaduum intcrnorum in computum 
ducuntur, unde deducitur ^-=8,57—0,00577, et 
3. denique qua obfervationcs contaduum externorum 
ad Sinum Hudl'onis fada: excluduntur, qua: pne- 
bet 7r=8,62 — 0,00657. Qyum tamcn nulla 
fufficiens adefle videatur ratio cur momenta con¬ 
taduum externorum ad Sinum Hudlbnis pro dubiis 
haberi debcrent, medio quail fumto, inter media ex 
bxnis pofterioribus hypothefibus deduda parallax is 
tuto ftatui pofle videtur t— 8,60—0,0067. Ad 
liujus conclufionis ulteriorem verificationem, ilnguke 
obfervationcs Americana: comparahu fuorunt cum 
iis in Lapponia fiidis, ubi tarn ingrefium qnam egref- 
fum Veneris obfervare lieuit, fiquklem pro hujulmodi 
obfervationibus, errores qui ex longitudinibus locorum 
perperam aeftimatis in parallaxin redundant fere 
nuliius funt moment!. Turn autem mediis uii litpra 
didum eft captis, inventi funt pro fingulis tribas: hy- 
pothefibus icquentes valores ipliits tt : 

1, ?r=B,68—0,00767. 2. wrr.8,67—o,oo/4_y. 
3, w=8,62—0,00777. IIsu autem conehili-mes a 
fupra inventis non magis diferepam, quam ut diver- 
fitatis ratio ex leviulculis obfervationum erroribus 
facile reddi queat. Ex fingulis duiique oblervath mi- 
bus Atnericanis inter fe collatis icquentes uliciti funt 

valores 
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valores ipfius v \ ex contadtibus ex terms ad Slnum 
Hudfonis et fuper infula King George tt=9,i 6— 
0,0 n 7; ex contadtibus internis in iifiiem loeis 
# = 8,47— 0,011 ex contadtibus internis ad 
Sinum Hudfonis et California ^=8,46—0,00967; 
ex contadtibus denique internis California; et fuper 
Regis Georgii infula cr=8 s 48—0,00127. 

Quod conclufionem ex contadtibus externis dcduc- 
tam attinet, facile quidem liquet, earn plus jufto a veri- 
tate aberrare; quod vero determinationes ex contadtibus 
internis derivatae, quafi in alteram partem peccent par- 
allaxin fuprainventaaliquantominorem exhibentes, ex 
erroribus obfervationum facile admittcndis provenire 
potuit. Ad valorem abfolutum ipfius vr affignandum, 
quum jam requiratur, ut vera magnitudo corredtionis 
7 innotefcat, ea follicite quoque determinanda fuit; 
momenta autem contadtuum interhorum in eo con- 
fentire videntur, quod ha:c corredtio circiter 8" ftatui 
debeat, pofita femidiametro Solis 946/ / 38, quae me¬ 
dia eft, inter femidiametri valorem a Cel. de la Lande 
aifumptum, et quem aftronomi Angli adhibere 
folent. Hoc autem valore pro 7 adhibito, erit par- 
allaxis 7 r=$,55 fee. femidiameter autem Veneris 
= 28,6 fee. quau ultima determinatio ultra 2 aut 3 
partes decimas unius fecundi erronea elfe nequit, 
obfervationibus micrometro objedtivo captis cam 
egregie confirmantibus. Si corredtio latitudinis ali¬ 
quant© eilet minor, quod ex obfervationibus micro- 
metricis redditur probabile, quum tamen infra 5" 
ccrte deprimi nequeat, parallaxis inde ultra partem 
quinquagefimam fecundi non reddetur dubia. 

Element* 


7 
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Elementa autctn aftronomica ex valore parallaxis 
deduda jam ita fe habcbunt: conjundio vera Solis 
et' Veneris geocentrica contigit 1769 d. 3 Jun. 

io h 2' 32" Temp, medio 
Grenovicenli 

feu 10 4 45 Temp.vero. ’ 

Pro quo memento erat, , 0 / „ 

1. Longitudo Solis et Veneris 2 13 27 20 

a. Latitudo geoc. Veneris 10 i8,8Bo;p. 

3. Parallaxis Solis horizontalis 8,55 

Hinc facile clicitur longitudinem geographicam 
loci fuper infula King George, ubi obfervatio 
perada fuit, a meridiano Grenovicenfi ffcatui deberc 
9“ 58' 6". 

Quum pro infula Regis Gcorgii ea contaduum 
momenta, in calculo adhibita fuerint, quae a Cel. 
Green affignata deprehenduntur, excepto momento 
contadus interni pro ingreflu, ubi momentum a Cel. 
Dod. Solander notatum, in ufum fuit vocatum, 
mcrito difpiciendum erat, quam fubeat parallaxis 
mutationem, fi alia contaduum momenta pro hoc 
loco notata adhibita fuiffent. Quod igitur contadus 
internes attinet, duas fupponere licuit hypothefes bina 
quad extrema in fe continentes, priorem qua obfer- 
vatio contadus interni pro ingreffu a Cel. Green 
fada cum ea contadus interni pro egreflu a Cl. Cook: 
inftituta'combinatur, pofteriorem qua mutata vice 
obfervatio prioris contadus interni a D"° Cook fada 
combinatur cum momento pofterioris contadus in- 
term a Cel. Green aflignato. Prior hypothecs dat 
parallaxin ^=8,48 — 0,0080 y, pofterior vero «rw 
8,65—0,0080 y, ubi medium 7r = 8,57—o,00807 
. Voi,. LXII. - L vix 
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Vix dtffert a determinatione ante adhibita. De mo- 
mentis contaduum cxternorum gencratim quidem 
liquet, ea cum obfcrvationibus internorum nequaquam 
eonciliari poffe, quenium mora inter utriufque generis 
uontadus vera multo minor obfervata fit; quo certiua 
tamcn conftaret praccipuam abemuionis can (am in 
cont.idbibus extends ode qinercndam, (cquenti modo 
in exaditudinem momentomm tarn contadibus ex¬ 
tends quam internis refpomlentium, nudori noflro 
mquircre ’ifum eft. Momenta contaduum inter¬ 
norum, cum obfervatione cjufdem eontadus pro in- 
greffu Grenovici a Celeb. Mafkelyne fadta comparat, 
indeque deducit aftumtnm longitudinem pro King 
George 1(1 and zz" vel z$ ! ' effe augendam: hae 
deinde momenta iimiliter comparando cum obferva- 
tione eontadus interni pro' egreffu in Gurjef a Cel. 
Lowits inftituta, invenit eandem longitudinem 35 
vel 2®" effe augendam, ex quo quum hxc corrcdio 
per quatuor diverii generis companitiones fere eadem 
prodeat, concludondi rationem habere fibi vifuseft, in 
contadibus internis graves errores latere nequaquam 
probabile effe. Dum pro contadibus extends limile 
mftituendum fuit examen, uc videretur parallaxin 
nimis parvam (uppoluiile, Audio maximum elegit quse 
ex his contadibus deduci poteft, (cilieet ^ = 9,04— 
,0,00737, unde deducit corredionem longitudinis 
geographic^ pro King George lfland ad 3 a 1 " aftiir- 
gere. Poftmodum fada combinationo binorum con¬ 
taduum externoruni, cum oblervatione eontadus 
interni pro egreffu in Wurdhus a Rev. Pat. Hell in- 
ftituta, invenit corredionem longitudinis per unam 
comparationem prodiie 49 fee. per alteram vero 16, 
quas in fign is diferepantia certc non nili ab inccrfitti- 

dioc 
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dine contadhnmi externorum pro infula King Georgs 
oriri poteft, fiquidem longitudo Wardhufii vix ultra 
5" efle poflit dubia. 

Quoniam plurimis aftronomis placuit parallaxin 
multo majorcm aclhibere, quam qua: nunc invent;, 
fuit, operas etiam pretium erat difquircre, quoulquc 
errores obfervationum pro cantadibus intends per- 
tingere debcant, fi parallaxis fupponatur vel 9 vel 
10 fecundorum. Inventum autem fuit pro paral-r 
laxi g", fi bini contadus interni pro Infula Regis 
Georgii, cum ejuldem nominis Europeis conferan- 
tur, fummam errorum ad 40 fere fecunda increfcere, 
pro parallaxi autem 10 fee, earn duobus minutis pri- 
mis minorem fupponi non pofle, quorum ut pofterius 
abfurdum, ita prius quoque valdc improbabile vi- 
detur. 

Deinde expendendum quoque fuit, utrum ex ob- 
fervationibus diftantiarum minimarum, certi quic- 
quam de parallaxi Solis concludi poflit. Si autem 
comparatio inftituatur diftanti© minim© pro Infula 
King George invent© cum diftantis ad finumHudfoni!;, 
Noritoni in Penfylvania, et Nov© Angli© a Cl. Win- 
throp menfuratis, inveniuntur pro paralkxi hi valorcs 
sr = 10",51, vel 7 r = 8 // »98, vel if = 9quo¬ 
rum difienfus jam certiffimo eft indicio quam parum 
fidei hujufmoui obiervationibus tribui debeat, in 
quafiionc bujus generis decidenda. Catcrum fi fu- 
erint, qui ex his menfuris parallaxin g" vel etiam 
10 fee. deduccrc velint, ab illis icquentis dubiiplenam 
folutionem merito expedtamus: qui fiat, ut potius 
fupponi debeat, fingulis obfervationibus contaduttm 
internorum a tot obfervatoribus inftitutis, ad mini¬ 
mum errores 20 fee. vel 30 fee. indie, quam binan 
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W tKS mtnfuras diftantiarum minimarum micro- 
metro captas 2 aut 3 fecundorum erroribus obnoxias 
elTc ? Denique ct audori noftro placuit quaedani adr* 
jicere de effedtii atmofphaerse Veneris ad durationcin 
tranfitus imminuendam j obfervavit autem hanc quaef- 
tionem in dubio relinqucndam’cflc, donee exadiffime 
determinare licuerit, tam latitudinem geoccntricam 
Veneris, feu diftantiam minimam veram, quam ac- 
curatam menfuratn diametri Solis. 

Practerea reticendum quoque non eft, cundem 
D. Lcxdl obfervationes fuper diftant'us roarginutn 
Solis et Veneris minimas, Noritoni inftitutas, quas 
illuftr. Societas Scientiarum nobifeum communicavk, 
calculo fubjecide, et ex pulchcrrimo canlenfu llagula- 
rum fero ebfemt'ioftmn, eonclufiffc hanc diflantiam 
ujimuiam fore io / io" pofita femi-diametro Solis 
$47 ;i , feu etiam jo' 9" pofita femi-diametro Solis 
945^,5 uti celeb. Mail;,dyne earn aflignare folet. 
Exiftimat autem idem IX Lcxcll utram<|ue di&antt® 
minima quantitatem uno feeundo auger 1 pofle, quia 
jjrobabiKes sridetur marginura jalto auh 

pres die captas, quam quod in defedu peccaverint. 
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*X. A Letter to the Rev. Mr. Malkelyne, 
Ajlronomer Royal,. F. R. S. accompany¬ 
ing a new Chart of the Red Sea, with two 
Draughts of the Roads of Mocha and 
Judda, and feveral Ohjervations made 
during a Voyage on that Sea , by Capt . 
Charles Newland. 

SIR, 

Head March 12, T Beg leave to lay before you a chart 
* 772 " 4 jL °* the Red Sea, conftrudled from 
materials that 1 became poflefled of, during my refi- 
dence in the Eaft Indias; which chart, upon my 
voyage to Mocha and Judda, I experienced to be 
the beft I have ever feen. The only material error 
that I ever difcovered in it, is, that the Abyffinian 
fhore oppofite Mocha is placed too far to the weft- 
ward by 25 or 30 miles, and that there are feveral 
fmall iflands upon the fame fhore, not taken notice 
of in any other chart j which iflands I have marked 
in the chart I now fend you (See Tab. III.) toge¬ 
ther with two draughts of the roads of Mocha 
and Judda (Tab. IV.), which, if you think will be 
of any utility, are entirely at your fervice. 

lam, SIR, 

With the utmoft refped, 

jour moft obedient humble .ferfiht, 
Cha 8 . Newland. 


Longitude 
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Longitude of Judda by 12 Diffances of the j from © • 

o / // 

Work’d by the Britilh Mariner’s Guide 39 53 45 
And by the Ephemeris for 1769 40 1 7 

Difference 7 22 

By Jupiter’s Satellites i ... 39 26 45 E. 
By 5 and© . . .... ,40 1 7 E. 

34 22 
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XI. Remarks and Obfervations made on 
board the Ship Kelfall, on a Voyage to 
Judda and Mocha, in 1769, by the 
Same. 


Read March 12, 
1772. 


I 


N my run From Socatra to Cape 
Aden, I made the dift. 8° 20' W. 


and from Cochin 29 0 39' W. The latitude of the 
above Cape is laid down in moft books and charts 
in 13 0 N. which I find is about 15 miles too much 


to the northward, according to the obfervation I 
took on the 10th of February 1769, as well as three 
other very good obfervers: by the medium of the 
whole we made the latitude i2°4i'N. the Cape 
then bore N. N. W. \ W.dift. 5 miles which,gives 
near 4' of latitude; that, added to 12 0 41' N. 
gives 12 0 45' N. for the latitude of the fouthernmoft 
point of the Cape. 

This cape, or headland, is one of the moft re¬ 


markable I ever faw, when coming from the eaft- 
ward; it is fo very high and rugged, that it may be 
feen, 1 believe, 15 leagues at leaft, in fine weather. 
The tops of thofe ragged rocks refemble fo many 
chimneys and fpires; and, as you approach the 
cape, you fee a zigzag wall, or whitifh patl^y, 
cut through the rocks, not at a very great diftance 
from the waterfide; a little below this, at the S. E. 

end, 
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end, you will fee fomething that looks very like two 
mofques j but this cannot be feen at a greater diflance 
than 4 or 5 leagues ; but when it is, you may be 
certain it is Cape Aden, and may then fleer your 
courfe for Babelmandel accordingly. 

A little to the westward of this cape, there is an- 
other high craggy headland, equally high and 
craggy as that of Aden, between which two there is 
an opening, very much refembling a fmall narrow 
flreight, but in reality it is only a deep bay, the bot¬ 
tom of which is very low land, fo low, that it can¬ 
not be feen from the maft-head, except you are 
clofe in fhore: by this deception, people have mif- 
taken it for the Streight of Babelmandel, and have 
been fo far embayed, before they perceived their 
miftake, that it was with the greatefl difficulty they 
got out again. 

On each fide of this bay lies a large rock, juft at 
the entrance, and.at about a quarter of a mile from 
the fhore: when thefe are feen, you may be fbre it 
is not the Streight of Babelmandel. Was a fhip to 
fall in with this place, and had not had an obfervation 
for fome days before, I think it would be very cafy 
to miftake one for the other j there is only this dif¬ 
ference, that Cape Aden is high and rugged, and 
Bahelrhahdel is rather low 1 and fmooth, and the 
iflahd (as', the Directory obferves) makes like a 
gunner’s coin., 

The beft courfe tq fteer from Cape Aden to Saint 
Anthony is W. by S. by the compafs, and that will 
carry you clear of the fhoal lying off thatpoint. 1 
ipde the diflance between Cape Aden and Cape Sairit 
tIie run > l 7 leagues$ the latter 
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tape is high land, and may be feen in fair weather 
about is leagues. 

N. B. When Cape Aden bore N. N. W. f W. 
about 5 miles, I had 40 fathom, coarfe fand 
and fmall fhells, the opening of the fmall Bay 
appeared like the narrow Streight of Ba- 
belmandel, N. W. 

Thus fheweth Cape Aden C, when the opening 
A bears W. N. W. | N. diftance about 4 miles* 
Tab. V. Fig. 1. 

Thus fheweth Cape Aden, when coming from 
the eaftward, at the diftance of about 7 leagues, 
and when it bears about W. by N. Fig. 2. 

To give any directions for failing through the 
narrow Streight of Babelmandel, and from thence 
to Mocha road, would be needlefs, as they are fa 
extremely good in the Eaft India Diredory, as alfo for 
anchoring and failing into the road, with proper 
bearings, and diftance to anchor from the town. 

Thus fheweth Cape Babelmandel* when it bears 
N. W. by W. diftance 6 or 7 leagues. Fig. 3. 

Thus fheweth Cape Aden, when it bears W* by N* 
jo or i’i leagues, Fig. 4. 

1 From Mocha towards Judda, the iflands of jebbel» 
Zekfer Aloric are pretty large, and may be leen .jbf 
clear weather 7 or 8 leagues» they are fix inaairi 4 er> 
the foutheinihoft ptf *1 ' and 

bears from''Mocha Nl Wl by W. nearly, diftance 

Vol. LXII. M about 



about 40 miles. A little to the northward of thofc 
iflands lies Jebbel-Zeker, a very high large ifland, 
that may be feen in fair weather 12 or 13 leagues, 
f Very near this ifland, of the N. E. fide, lie three 
fmall ones, not difcernible at a diftancc of 4 leagues. 
The N. end of the large ifland Jebbel-Zeker lies in 
the, latitude of 14 0 jo / N. 

•In coafting along the Arabian fliore, ahreaft of the 
large ifland, care muft be taken not to come too 
near the fliore, as there is a flhoal water, between the 
mofque of Cape Name and Cape Namel, 7 or 8 miles 
from the fl\ore, and foul ground, with overfalls. The 
edge of this bank is very fteep too; for when I was 
from the flhore about the above diflance, I had pre- 
fentlyfrom 20 to 7 fathom, water,, and then 6 fathom. 
I immediately hauled off, and deepened my water 
again very foon, to 13, 14, and then 20 fathoms;, as 
may be feen byjtlie foundings in the draught,Tab. IV. 

The true epurfe from Jcbbcl-Zckcr to the Subu- 
gars -is N..-W. by N.j diflance 20 leagues. Thofe. 
iflands-ate extremely well laid down in three different 
charts'.I- have met with for the Red Sea j they trench; 
away about N. N. W. and S. S, E. and extend 
fora N., ; t© S. about 20. miles; they are nine, in 
and not. very high,,,however, I believe 
they may- Ufeen, . in clear- weather, from the maft- 
head 7 or S (leagues 5 the latitu.de of the S. and N. 
ends 14 0 to iV 1 ' 

, ,.N; ; E*i"bf,thole dflai^s dies,a low wh,ite jfland 
(which- {.-calt Sandy'Ifland environed all round 


"ith flioal; water*-t$f 


of which, the 


gemed, from - the mafl-head, to extend from, 
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diftance, and never had lefs than 26 fathom, fandy 
ground. Two or 3 miles within me, appeared like 
very ilioal water. Its latitude is if 22/ N. 

About 40 miles N. N. E. from the Subugars, lies 
die Ifland Comoran, a very low blackifti ifland, 
trenching away N.W. and S.S.E. excepting the north 
end, which turns off fuddenly, and ftretches away 
N. N. E. When at the diftance of about 5 miles 
from this ifland, I had 23 fathom water, hard land 
and gravel ftones, at the fame time it bore E. N. E. .and, 
when the body bore N. E. diftance about- 6 miles, I 
faw a large fquare white houfe near the waterfide. 

'N. W. by N. by the compafs, from the Subu¬ 
gars, lies the Ifland Jebbel-Tar, diftance about 
25 miles. This ifland is of a moderate height, and 
may be feen 9 or 10 leagues from the mail-head, in 
clear weather j its latitude is about 15 0 36' N. and 
when it bore W. about 10 miles, I had 33 fathom 
water, a Tandy bottom. 

After taking your departure from this ifland, when 
bound to Judda, the heft courfe to fteer is 
N. N. W. | W. which is near the mid channel; by 
fo doing, you may run boldly on all night, without 
fear. 

From Jebbel-Tar to the fmall iflands on the Ara¬ 
bian fide, laid down in about 18° N. latitude, I made 
the courfe N. 22 0 49', W, diftance 159 miles. It 
was about fun-fet when I firft faw two of thofe 
iflands j they then bore from N. E. to S. E. by S. 
diftance from the neareft of them about 6 miles, and 
breakers 3, little to the fouthWard about 5 miles,.,. The 
fouthernmoft.of thefe iflands. lies, is ‘the latitude of 
i$ 6 2' N. according' to my bearing and diftance at' 

M 2 fun-fet i 



fun-fet.j they are very low, but long, and ftretch 
to the northward j I had no foundings, 80 fathom at 
the above difiance. 

From the above iflands I faw no dangers, till I 
was in the latitude of 19 0 24' N. (upon the Ethi¬ 
opian fhore), when I faw breakers j and a little to 
the N. W. of them I faw a low fandy ifland, that 
cannot poffibly be feen at a greater diftance titan 
6 or 7 miles j at the fame time 1 faw two high iflands 
to. the weft and northward of them, diftance 8 or 
10 leagues. 

And, upon the eaftern or Arabian fhore, in the 
latitude of 20° 14' N. I faw a low fmall fandy ifland j 
and 3 or 4 miles farther to the northward, an- 
other, low fendy ifland, about the fize of the former,. 
Neither of which can be feen, in clear weather, at a 
greater diftance than 3 leagues. At the feme time, a 
little to the northward and weftward withal, I faw 
breakers very plain from the fhip’s deck} thofe iflands 
were called (by the pilot I had on board). Marfaha- 
ram; he at the feme time informed me, that it was very 
dangerous to go to the eaftward of them, it being, 
nothing but fhoals and rocks. When you are to the 
northward of tbefe iflands and breakers, you will fee 
the’fugjb fe&d of Qoofs, at the diftance of 14 leagues, 
the approaching of which ,i? very dangerous without 
a pilot; as well as aji thp reft of the coaft quite to 
juddat, it being-C q in.cnmbercd with rocks and fhoalsj 
and what makes it the more hazardous is, there being 
no foundings till you cocas a hard ftccp 

* ^.bank, ora ledge of rocks; therefore, k will be ab~ 
jjefla ry.tQ tyke a pflot on board, in pr about 
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fortunate as to get ,one before you come near Judda, 
it would be moft certainly prudent to keep 30 or 40 
miles from the fhore, at leaft fo far that you Cant 
but juft difcern the high land of Goofs and Gedan, 
at which diftance there is no danger. Although- 
this may appear a great diftance for the pilots to 
come off to the fhip, yet they will immediately do 
it as foon as they hear your gun, and not till then. 

It is indeed amazing, and almoft incredible to be told,, 
how far thefe pilots will hear the guns on afHll morning, 
or evening, which are theproper times for the guns to? 
be fired, Obferve to fire the firft as foon as you fee- 
the fun appear in the horizon, and thefecond as foon. 
as the lower limb is juft out of the water j in the 
evening, the firft as foon as the lower limb touches 
the water, and the fecond when the upper limb is 
below the horizon. Four firings in one day is all that 
are neceftaryj but they are to be repeated every day 
till you get a pilot. They.know pretty near the time 
the India fhips will arrive, and go down to the water 
fide every night and morning, and juft as the fun is 
rifing or fetting, they lay their ear clofe to the ground 
for three or four minutes, and pretend to fay, that 
if a fhip is not more than two or two and a half 
degrees diftance when the gun is fired, they can. 
either hear the report or find the ground flxake under 
them? upon which they take a boat and come off to 
pilot you in.. This may feem a little extraordinary to 
a perfon that never was there j but, however ftrange. 
it may appear, I wasaffured by a gentleman of ' 
doubted veracity, that he run by the log ^ miles 
from the time of firing’his two guns Th'the' morning,., 
till he faw the pilot, in the evening} and when he 
. . came. 
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came'On.board, he declared that he heard the two 
guns that morning at fim-riiing, upon the ftrength 
of which, he took his boat and put off. 

• To fail into Judda harbour, or rather road, without 
a.piloh would be impoiliblc for a ftrangcr, there being 
fo many fand-banks and ilielves of rocks; but when 
you are in, it is one of the fafeft places that can 
poffibly be ; you may make your Chip faft with any 
old junk, and there is no danger, though you are 
furrounded with nothing but rocks and funds. 

The beft bearing for anchoring is the great Mofqtie 
E. by S. and the extremes of the land from S. by E. 
to N. N. W. diftance from the landing-place about 
■two miles. 

11 ^ // 

1 ■■■ Latitude of Judda 21 28 ’ N. 

Longitude Ditto 39 2 6 45 E. 

Variation of the compafs 1 1 52 W, 

I left Judda the 30th of July 1769, and pafled 
by the grap fhoals (lying in the latitude of 21® 
20' N.) at about a mile’s diftance, from which 
I took my departure and made my courfe the firft 
( day 8.24 0 W. dift. 56 miles; the fecond day, S. 15 0 E. 
dift, ipo miles. On the third day about 6 o’clock 
in the afternoon I faw a very high land on the Ethi¬ 
opian ifhore (about the latitude of 18 0 38' N.)and 
fome fmall iftands a little to the Northward of it; the 
high land bore about W. N. W. and the fmall iflands 
N. W. dift. from the high land about 10 leagues; 
we had then run from the Orab ihoai 195 miles. 

JrrOwl 
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From the (hip’s place at 6 P. M. run about 68 
min. S. S. E. by the compafs, and then made a low 
long fandy ifland bearing S. W. about 8 miles on the 
fame fhore, on the South end of which are“ breakers 
that may be feen 8 or 9 miles; the middle of this 
ifland lies in or near the latitude of 16° 42/ N. from 
thence to Jebbel-Tar the diftance is 128 miles, in a 
direct S. E. courfe by the compafs. 

Thus fheweth the ifland of. Jebbel-Tar, when it 
bears by S. dift. about 10 miles; Tab. V. fig. 5. 

From Jebbel-Tar to Jebbel-Zeker, the courfe is 
by the compafs S. E. by S. diftance about 100 miles;. 
the paflage to the Weftward of it I had been, 
informed was a very good one, but I find by expert- 
. ence it is not fo good as that to the Eaft ward of it; nor 
do I think it fo fafe to go that paflage in. the night, 
except you are clofe to the ifland before it is dark, and • 
well to the Southward of the large Jebbel-Zeker, fo 
that you can fee the, Southernmoft of the fmall 
Jebbel-Zeker Alories, as I found a very ftrong cur¬ 
rent fetting upon the Abyflinian fhore, and to the 
Southward withal. On the evening of the 4th of 
Auguft at fun- fet, the large Jebbel-Zeker bore E. 
by S, diftance about 4 leagues, and the Southernmoft: 
one S. S. E. half E. Having a very fine wind, and 
wanting to be at Mocha very much, I carried a mo¬ 
derate fail, and fleered from fun-fet till 8 o’clock South 
about 7 miles* from 8 till 10 S. by E. 7 miles, from 
10till 12 S.S.E. 7,miles, and then bore away, con¬ 
cluding mylelf well to the Southward , of all the, - 
iflands of Jebbel-Zeker Alorie; and indeed had thy ‘ 
draught been gcpdj^hd I ppet withino current, I 
flaould have been clear of every thing according to . 

' ' ‘ ®y. 
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my run, which gave me about 5 miles to the South¬ 
ward of the Southerntnoft Jebbel-Zeker j but to my 
geeat furprize, juft as I was bearing away, I l.iw two 
iflands right a-bead, within about half a mile of us. 
We were then going at the rate of 4 knots: I imme¬ 
diately hauled off to the S. W. and foon after S. 
till I thought we' were quite clear, and then (about 
two o’clock) going to bear away a fecond time, we 
difeovered two very fmall iflands, lefs than a mile 
from us, right a-head, upon which I fhortened fail, 
and laid the flap’s head to the Weftward till day-light, 
when I perceived myfelf furrounded with a parcel of 
fmall iflands (not laid down in any chart), about 
half way between Jebbel-Zekcr Alories and the 
Abyffinian fliore. It falling little Wind, and the cur¬ 
rent driving me very faft upon the Abyffiiffen'fhore, 
I let go my anchor in 27 fathom Tandy bottom, and 
there laid till 10 in the morning, when a breeze of 
wind iprung up from the Northward j I then im¬ 
mediately hove up my anchor, and flood over for 
Mocha fleering JN. 77 0 E. diftance 39 miles: when 
at anchor, I wa’s about 3 miles from the Abyffinian 
fliore, and about half a mile from a large rock, or 
rather a fmall ifland. While I was among thefe 
iflands, I faw no breakers or fhoal water > the lcaft 
Water we had was 27 fathom, and never more than 
40 fathom, and moftly fandy ground, Moft of thefe 
imall iflands I have marked in my chart, pretty near 
as they bear from each other $ the diftance from the 
Abyffinian to the Arabian fhore is cot more than 
40 or 45 mile's (about the ^tlttde of 13° 25' N.) 
though in moft charts it is made to meafare from 70 



C *9] 

too much j for, fuppoGng an error in tny run from 
fhore to fhore io miles, it would only make the 
diftance 50 miles, which is 25 or 30 miles lefs than 
the charts give. 

Latitude obferved at Mocha 13 0 23' N. 
Variation of the compafs ia° 33' W. 
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XII. An eafy Method to diflill frejh Water 
from Salt Water at Sea ; by Capt. Ncwland. 

Read March 12, r g ^ HE materials necefifary for this 

I7?2 ’ J_ proccfs are the following 5 a cop¬ 
per or iron pot of 15 or 20 gallons, an empty calk, 
fome Iheet lead, a fmall jar, a few wood-allies or 
foap, and billet-wood for fcwel. See Tab. V. fig. 6. 
where A is the ftill or pot j B the pipe or worm j 
C the worm-tubj D the receiver} EE the fagongor 
fire-place} and / the plug-hole to put in water. 

First, In order to make my pipe or worm B, 
I took as much Iheet lead as I thought was fufll- 
cient for the purpole, and beat it on a fponge ftaff to 
make it round : this being done, I was fomewhat at 
a lofs for folder} however, I fupplied that defici¬ 
ency with good pafte and dungerec (or thin canvas) 
laid well on, and over that, a fecond coat of pafte 
and dungerec, and then a covering of fmall cored 
line hove clofe together and very tight round, over 
which I put my third coat of pafte and dungerec, 
'which I found, to my great fatisfa&ion, was fufticicnt 
to keep it from blowing. The next thing was to 
fix my pipe B in the pot or ftill head A. When I had 
well fecurcd the pot in the fagong EE. I filled it 
about two thirds full of fait water (about 15 gallons), 
with which I mixt two or three double bandfulls of 
wQod-a.flies, and ftirred it well together, in order to 
Men the fait water} I then fixt the lid (Which was 

made 
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made of plank 3 inches thick) in which there are 
two, holes, one for, the end of the pipe, the other to 
put in water as occafion requires, without taking 
off the lid. It mud be well obferved, that the end of 
the pipe is not put more than 2 or 3 inches within 
the ftill head; for, fhould it be put too far in, when 
the water boils, the bubbles, or faline particles get 
into the end of the pipe, and make the water brackifh 
in the receiver, D. To prevent the fleam’ from 
coming out at the plug-hole f or lid A, I made a 
kind of mortar, with wood-afhes, fait water, and 
rope cut very fmall and beat well together, and then 
applied it thereto, which anfwered my purpofe ex¬ 
tremely well. Now my pipe is fixt in the ftill-head, I 
fhall proceed in the next place to carry it through 
the worm tub C into the receiver D. My worm-tub 
is nothing more than an empty calk with one of the 
heads taken out, and in each fide a round hole cut, 
of about 3 inches diameter, for the pipe B to pafs 
through into the receiver D, which is fixt at a little 
diffance from the tub C. The receiver has alfo a 
wooden lid like that of the ftill-head, with a hole in 
it for the end of the worm to go through into the re¬ 
ceiver D j care muft be taken, that no fleam comes 
out there, as well as at the ftill-head. An empty jar 
will anfwer the purpofe of a receiver very well. 
Notwithftanding the pipe B paffes through the tub C 
of cold water, your jar will be very hot j I therefore 
thought it neceffary to keep a perfon continually 
wetting it with cold water, which not only kept 
the jar from breaking, but made the frefh water 
cold and fit for ufe immediately after the ftill was 

N a taksa 
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taken off. The foregoing directions ftri&ly obferved, 
a quantity of 8 or 10 gallons will be produced every 
day, each day containing 12 hours. 

Note. Every five or fix hours you muff replenish* 
the ftill with about five gallons of water, as I found 
xny firlt flock confumed about a gallon per hour by 
boiling. 


mi oh 



3 £III. Obfervations on the milky Appearance 
of fome Spots of Water in the Sea $ by 
the Same. 


Read March «,TT has been remarked by feveral navi- 
I77? * X gators, on their paflage from Moch^ 
to Bombay, Surat, &c. that they had difcovered in 
the night fjpojts of water as white as milk, and could 
never aflign any rjeafon for it; and many haye been 
io much alarmed, that they have immediately hove 
to and founded; but J never heard of any body ever 
getting ground. In my paflage acrofs thoije feas in the 
Kelfall, I difcovered all of a fudden, about 8 o'clock 
in the evening, the water all round me as white as 
milk (intermixt with ftreaks or Serpentine lines of 
black water). I immediately drew a bucket of it, apd 
parried it to the light, where it appeared juft as ptfeer 
water; I drew feveral more, apd found it the feme: 
ibme I kept till the next morning, when I could per? 
ceive no difference from that alongfide. )/Ve had run 
fey the log 50 min. from the time we firft obfervgd 
ft till daylight, and during all that time the water con? 
tinued white as milk, but at full daylight it was of 
its ufual colour. The next evening about 7' o’clock 
the water appeared again as white as before; I then 
drew another backet and carried it to a very dark place, 
and holding my head clofe to the bucket could per? 

peive, 
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ceive, with my naked eye, an innumerable quantity 
of animalcules floating about alive, which enlight¬ 
ened that fmall body of water to an amazing degree. 
From thence I conclude that the whole mafs of water 
mufi be filled with this fmall filh fpawn or animal¬ 
cules, ahd that this' is Without all doubt the reafon of 
the water’s appearing fo white in the night-time; We 
run by the log, from the time we firft faw it till 
the latter part of the fecond night (the time we loft 
fight of it) about 170 miles. 

ft. B. Latitude about 15° 10' N. and S. W. dift. 
from Cape Aden 12° i8 ? E. 

On the 30th of Auguft 1769, at 3 o’clock in the 
morning, I faw a comet 8 b 20 / from, Aldcbaran 
S, W. arid the tail ftreaming to the Weftward, 

I made the meridian diftance from Cape Aden to 
Striking Sounding on the Malabar coaft (in the lat, 
bf i^a'N.) 27°3i / E. 
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XIV. A Letter from Mr . Peter Dollond, to 
Nevil Maikelyne, F. R. S. and Ajlrojto - 
mer Royal ; defcribing fome Additions and 
Alterations made to Hadley’s Quadrant, 
to render it more ferviceable at Sea . 


Reverend Sir, 

Read March 29 , f~ V 1 HE particular attention, you have 
1772. a i wa y S £hown to any improve¬ 

ment tending to the advantage of aftronomy or na¬ 
vigation, makes me take the liberty to trouble you 
with an account of fome additions and alterations I 
have lately made to the Hadley’s quadrant. 

The general ufe of this inftrument at fea is fo well 
known, that no mention need' be made of the im¬ 
portance of any improvements in the conftru&ioh, 
that may render the obfervation more exadt, and 
occafion more frequent opportunities of making 
them. 

Ifhe glaffes of the Hadley’s quadrant fh'ould have 
their two furfaces perfedt planes, and perfectly par¬ 
allel to each other." From fcveral years practice in 
grinding thefe glades," I have found out methods of 
making them to great exadfnefs; but the advantage, 
that fhould arife from the goodnefs of the glades. 
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has oftentimes Been defeated by the index glaft being 
Bent by the brafs frame that contains itto prevent 
this, 1 have contrived the frame, fo that the glafs 
lies on three points, and the part that prefles againft 
the front of the glafs has alfo three points exadtly 
Oppofite to the former. Thefe points are made to 
confine the glafs by three fcrews at the back, that 
a«a exadtly oppofite fo the points between which the 
glafs is placed. This little contrivance may be of fome 
ufe j but the principal improvements are in the me¬ 
thods of adjufting the glafies, particularly for the 
back obfervation. 

The method hitherto pradtifed for adjufting that 
part of the inftrument, by means of the oppofite 
horizons at fca, has been attended with fo many 
difficulties that it has fcarce ever been ufed; for fo 
Etile dependance could be made on the obfervations 
taken this way, that the beft Hadley’s fextants made 
for the purpofes of obierving the diftances of the 
Moon from the Sun or fixed ftars, have been always 
made without the horizon glafs for the back obfer¬ 
vation ; for \yant of which, many valuable obfem- 
tions of the'Sun and Moon have been loft, when 
their diftance has exceeded 1 20 degrees. 

Td feake the adjuftment 6f the back obfervation 
eafy and dkadt, I have applied an index; to the back 
horizon glafs, by which it may be moved into « 
parallel politico to the index glafs, in order to give 
■it the two adjuftments, in the fame manner as the 
fore, horizon glafs is adjufted. Then, by moving 
the index to which the back horizon glafs is fixed, 
gtajftly $p degrees (which is known by the divtfions 
inade forthat purpofe) the gfafe 

6 at 
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at.right angles to the index glafs, and confequentty 
wiff'be pfdperly adjuftedf for 'and’’the .obferr 
vations • may' be made with ' the fame' accuracy .by 
this, as by the fore obfervation. .. • ' 

To adju-ft the, horizon glaffes .in the perp$ndibulat 
pofitioh to the plane-of the ki%ument,. i feavoconi- 
trived to move each : of the pi by a jingle drew, that 
goes through the frame of the quadrant, and is turned 
by qieans of a milled head at the back, which may 
be done by the obferver* while Jse'al looking at the 
objeCfc. 

To thefe jniprovemeijite,. jS£r, I have added your 
method of placing darkening glaffes behind the ho¬ 
rizon glades, which you have been fo kind as to give 
me liberty to ’ apply to my inftruments. Thefe 
glades, which ferve for darkening the objeCt feen by 
direct vjfion, in adjuffing the inftrument by tbe S.qn 
or-Mo6n, bhave placed in fuch a maniiar.^s to be 
turned behind the fore horizon glafs, or behind the 
back horizon glafs, that they may be, ufed with 
either; there are three of thefe glaffes of different 
degrees of darknefs; the lighted: or paled I do 
imagine will be of ufe in taking the Sun’s altitude 
when the horizon appears glaring, which I believe 
often happens by the reflection of the fea. 

If thefe additions and alterations fhould be thought 
to be real improvements, which I cannot doubt, Sir, 
if they are honoured with your approbation, I hope 
they may ferve in conjunction with thole improve¬ 
ments you have made yourfeif in refpeCt to the ob¬ 
viating ariy poffible errors in the parallelilhadf the 
planes of the index glafs, and in regard to the ad- 
■Juftment of the telefcope parallel to the plane of the 
Vol. JUXII. O quadrant^ 
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quadrant* to extend the ufe of this moft valuable 
nautical inftrument, and to add to the exadtnefs of 
die celeftial obfervations taken with it to determine 
the longitude at fea. But of thefc particulars 1 need 
lay no more, fince you are, without doubt, in every 
relpeft, the propereft perfon to give an account of 
them. 

I am, SIR, 

Your moft obedient,, 

humble fervant,. 


London, February 25, 
* 77 *' 


Peter DoIIond. 


XV, Jh. 
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Received May s at, 1772." 


XV. Remarks on the Hadley’s Quadrants 
tending principally to remove the Difficulties 
which have hitherto attended the XJfe of the 
Back-obfervation , and to obviate the 
Errors that might arife from a Want 
of Rarallelifm in the two Surfaces of 
the Index-Glafs . By Nevil Mafkelyne, 
F. R. S . Afironomer Roy ah 

Read May 28, np H E back obfervation with Hadley's 
1772. quadrant being founded on the 

fame principles,' and in theory, equally perfect with 
the fore-obfervation, and being at the fame time 
neceffary to extend the ufe of the inftrument up to 
180 degrees (it being impra&icable to meafure angles 
with any convenience beyond 120 degrees with the 
fore-obfervation) it may feem furprizing that it hath 
not been brought equally into general ufe, more e- 
fpecially fince the mejthod of finding the longitude 
by obfervation3 of the Moon, has been pra&ifed at 
fea for fome years paftj fince this method would re¬ 
ceive confiderable advantage from the ufe Of the 
hack-obfervation in taking'difiances of the Sun and 
Moon between the firft and laft quarter, could fuch 

O 2 cbfer- 
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©bfervatiohs be as much depended upon as the fort* 
obfervations. The caufes of this feem to have beet* 
principally thefe, two, the difficulty of adjufting the 
back horizon giafs, and the want of a method ot 
directing the light parallel to the plane of the qua¬ 
drant. The back horizon giafs, like the fore-one, 
requires two adjuftments: the firft, or common one,, 
difpofes it at right angles to the index giafs, when 
the index Hands at (o) upon the arch ; which is ufu- 
ally performed by fetting (o) of the index of the arch 
of the quadrant by double the dip of the horizon of 
the fea, and then holding the quadrant vertical with 
the arch downwards, and turning the back-horizon 
giafs about, by means of its lever or perpetual ferew, 
till the reflected back horizon appears, jtb 'coincide 
with the fore-horizon feeh diredtiy. But this ope¬ 
ration is fo difficult in practice with the back-horizon 
giafs wholly filvered, except a fmall transparent flit 
in the middle, as it has been ufually made, that few (if 
any) perfons have ever received proper fatisffdlion 
from it. If the back-horizoii-glnfs was .filvered in 
every refpe& like the fbre-horizon-glafs (which it 
ought t6 be) the tippet part being left unfiivcred, and 
a tjiseffcope Was applied to it, perhaps this adjuffinefit 
i^bif rendered fofntfwhat cafier and more ex;t<ft j 
buf It comp" npt even thus be made fo cxadl as the 
adjuftmfent bf the fofe-horizofi-glafs may, by making' 
ufeof'‘the Sdh’s limbs;. ’’ •' ; 

Th? fecond adjuftment of, the back-hori2on- 
^lafs, in the common conftru&ionof the quadrant, ’ 
% trou hlcfome, fince it cannot be exfc*' 

•^WdVj"wjdiout fetting the index go degrees off 
id,'’"order, to place the. 

. % ' '"slid 
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allel to the back-horizon-glafs; when this ad¬ 
judgment may be performed in the fame manner as 
the correfponding adjudment of the fore-horizon-' 
glafs. But the bending of the index, that follows- 
the letting it off the arch, is a very difagreeable cir— 
cumftance, having a tendency, efpecially on board of 
lhip, to expofe both the index and centre work to> 
damage; and may even, without extraordinary pre¬ 
cautions taken by the inftrument maker in placing 
the plane of the index-glafs exactly according to the 
length of the index, didurb its perpendicularity to 
the plane of the quadrant: on thele accounts it would 
be much better if thisadjudmentof the back-horizon- 
glafs could be performed, like thofe of the fore- 
horizon-glafs, with the index remaining upon the 
arch of the quadrant. Fortunately, this def. deration 
has been lately effected by an ingenious contrivance 
invented by Mr. Dollond, which he has given an 
account of in a letter addrefled to me*, which I.have 
prelentcd to this Society, by means of an additional 
index applied to the back-horizon-glafs; whereby 
both the adjudments may be made by the fame oh~ 
fervations and with nearly the fame cxs&ncfs as thofe, 
of the fore* horizon-glafs: for a farther knowledge of. 
which, ice the account itfelf. 

Befides the difficulty of adjuding the hack-hori- 
zon-glafs, the want of a method of diieding the. 
line of fight parallel to the • plane of the quadrant 
has proved alfo a considerable obdaclc to the life: 
of tl?e. back-obfervationthis will eafily appear 
from the following propofition, that the'erfor'of. 
Uie angle meafured arifmg from any fmall de- 

*• S.ce the XIV th paper,, which immediately precedes-this.. 

' ’ via.tiom 
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viation of the vifual ray from a parallelifm to the 
plane of the quadrant, is to twice an arch equal to 
the verfe-fine of the deviation j as the tangent of 
half the angle meafured by the quadrant is lo radios, 
very nearly. Thus a deviation of i° in the line of 
fight, will produce an error of about i' in meafuring 
an angle of 90°, whether by the fore or back ob- 
fervation; but the fame deviation will produce an 
error of 4/ in meafuring an angle of 150°, of 6 ' in 
taking an angle of x6o°, and 12' in taking an angle 
of 170°. Hence a pretty exadt adjuftment of the 
line of fight, or axis of the telefcope, is requisite in 
meafuring large angles, fuch as thofe are taken by the 
back observation: and therefore a director of the 
fight ought by no means to be omitted in the con- 
firu&ion of the inftrument (as it commonly has been ■ 
fince Mr. Hadley’s time, though recommended by 
him), except a telefcope be made ufe of, which if 
rightly placed anfwers the fame purpofe better, efpe- 
cially in obferving the diftance of the Moon from 
the Sun between the firft and Iaft quarter. The 
dire&or of die fight may be placed exadt enough by 
conftrudion 5 but the telefcope cannot, and Mr. 
U^ley, pot having been aware of the importance of 
an .exad portion of it, has accordingly given no di- 
redtiotis for the placing it. I fhall therefore endea¬ 
vour to fuppty this defedt in the following remarks. 

In the firft place, I would by all means recommend 
•an adjufting piece to be applied to the telefcope, 
whereby its axis may be brought parallel to the 
plane of the quadrant: in the next place, the back- 
ought to be filvered in the fame 
mannef^s^the for^horizon-glafe s* 
thick fiiver wires ihould be placdd within fHe eye-luSe 

in 
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in the focus of the eye-glafs parallel to one another* 
and to the plane of the quadrant. If they were put 
at fuch a diftance as to divide the diameter of the 
field of view into three equal parts, it might be as 
convenient as any other interval. In this manner 
wires were placed in the telefcope by Mr. Hadley, 
as appears by his account of the inftrument in 
Philof. Tranf. N° 420. Thefe wires are to be ad- 
jufted parallel to the plane of the quadrant, by turn¬ 
ing the eye-tube round about which contains the 
wires, till they appear parallel to the plane of the 
quadrant. The axis of the telefcope, by which is 
meant the line joining the centre of the objed-glafs 
and the middle point between the two wires, is to be 
adjufted parallel to the plane of the quadrant by 
either of the two following methods.'' 

lit method. When the diftance of the Moon 
from the Sun is greater than 90. degrees, by giving a 
fweep with the quadrant and moving the index, bring 
the neareft, limbs to touch one another at the wire 
neareft the plane of the quadrant. Then, the index 
remaining unmoved, make the like obfervation at 
the wire fartheft from the plane of the quadrant; 
and note whether the neareft limbs are in contad as 
they were at the other wire : if they, are, the axis ofi- 
the telefcope is parallel to the plane of the quadrant:, 
but if they are not, it is inclined to the jame, and 
araft be correded as follows. If the neareft limbs 
of the'Sun and Moon feem to lap over one another 
at the wire fartheft from the plane of the qpadrant,, 
the object end of the telefcope is inclined, from the- 
plane of the. quadrant* and muft be altered by the 
adjuftment made for that purpofe:: but, if the neareft) 

■ . limbs- 
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'limbs of the Sim anil Moon do not come to touch 
one another at the wire far theft from the plane of the 
quadrant, the object end of thejtclcfeope is inclined 
towards the plane of the quadrant, and rouft he 
-altered by the adjuftment accordingly. Let thelb 
operations be repeated until the ohfervation is the 
■fame at both the parallel wires, and the axis of the 
■tclefcope will be adjuded parallel to the plane of the 
.quadrant.' In like manner, the axis of the tdefcope 
may be alfo adjufted parallel to the plane of the 
.quadrant for'the fore-obfervation. 

■Second method. Set the index to (o)-and bold the 
■.plane of the quadrant parallel to the horizon of the 
lea, with the divided arch upwards, the two wires 
being parallel to, and including both the dired fore- 
•horizon,- and the '• irefleded hack-horizon, between 
‘them. Raife or lower the plane of the quadrant 
. until the dired and receded horizons coincide to¬ 
gether : if the coincidence happens in the middle 
between the two wires, or rather, to be more exad, 


above the middle by fuch a ; ,part of die field of view 
•as anfwers to the number of minutes in the depreflion 
.of the horizon (which may be cafily efiimated if the 
‘.•angular interval of the wires be firft found by experi- 
‘ment, in manner hereafter mentioned) the axis of the 
*elefcop« is parallel to .the plane of the quadrant; 
; but if it does, not, the line of fight is. inclined to the 
plane of the quadrant, and muft be corrededas follows. 
If the dired and refleded horizons, when they coin¬ 
cide, appear higher above the middle between the 


wires, than what the quantity of the deprefilon of the 
'^^ ^b|e^ <sn d^ of the, fcek^pc is 
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but if the two horizons appear to coincide in a 
lower part of the field of the telefcope, the objed end 
of the telefcope is inclined towards the plane of the 
quadrant, and muft be altered by the adjuftment 
accordingly. Repeat thefe operations till the two 
horizons appear to coincide above the middle between 
the two wires, by the quantity of the depreflion oi‘ 
the horizon, and the axis of the telefcope will be ad¬ 
jured parallel to the plane of the quadrant. In 
order to find the angular interval between the wires, 
hold the quadrant perpendicular to the horizon, as 
in obferving altitudes j and turn about the eye*tube 
with the wires until they are parallel to, and include, 
the diredfc fore-horizon and reflected back-horizon 
between them. Move the index from (o) along the 
divided arch, at the fame time raifing or lowering the 
telefcope by the motion of the quadrant until the 
diredt horizon appears to coincide with the upper wire, 
and the reflected back-horizon with the lower wire j 
the number of degrees and minutes {hewn upon the 
arch, increafett by double the depreflion of the hori¬ 
zon, will be the angular interval of the wires j its 
proportion to the depreflion of the horizon will be 
therefore known j and hence the fpace in the field of 
the telefcope anfwering to the depreflion of the hori¬ 
zon, may beeafily eftimated near enough for adjufting 
the axis of the telefcope in the manner before-men¬ 
tioned. The firft of the two methods here given for 
adjufting the pofition of the telefcope will probably be 
found moft convenient > and the greater the diftance 
of the Sun and Moon is, the more nearly may the 
adjuftment be made, becaufe the fame deviation of 
the axis of the telefcope will caufe a greater error. 
Vol. LXII. P The 
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The telefcope Ihould be fixed by the inftrument- 
maker fo as to command a full field of view when 
the inftrument is placed at 90° if the inftrument be 
an oCtant, or 120° if it be a fextant; becaufe the 
index-glafs then ftands more oblique with refpeCt to 
the incident and reflected rays, and confequently the 
field of view of the telefcope, as far as it depends 
upon the index-glafs, will be more contracted than 
in any other pofition of the index: but if there is a 
fair field of view in this cafe, there neceffarily muft 
be fo in every other pofition of the index. 

The two parallel wires will be very ufeful on many 
occafions, as well in the fore as the back obfervation. 
In taking the altitude of the Sun, Moon, or ftar, 
direCt the fight towards the part of the horizon 
underneath; or oppofite to the objeCt, according as 
you intend to obferve by the fore or back obfer¬ 
vation, and hold the quadrant that the wires may 
conftantly appear perpendicular to the horizon, and 
move the index till you fee the objeCt come down 
towards the horizon in the fore-obfervation, or up to 
it in the back-obfervation, and turn the inftrument in 
order to bring the objeCt between the wires j then 
move- the index till the Sun or Moon’s limb, or the 
ftar touch the horizon. The nearer the objeCfc is 
brought to an imaginary line in the middle between 
the wires (it is indifferent what part of the line it is 
brought to) and the truer the wires are kept perpen¬ 
dicular to the horizon, the more exa& will the ob¬ 
fervation be. In the fore-obfervation, the objeCt ap¬ 
pears in its real pofition; but in the back-obfervation, 
the object being brought through the zenith to the 
horizon* the real upper-limb will appear the loweftj 
*’ ■■ 'and 
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and the contrary. Either limb of the Sun may be 
ufed in either obfervation 5 but it will be moft con¬ 
venient in general to make the Sun appear againft 
the fky, and not againft the fea; and then the ob¬ 
jects appearing inverted through the telefcope, the 
Sun will appear loweft, and the horizon higheft. 
The obferved altitude is to be corrected for dip, re¬ 
fraction, and Sun’s femi-diameter, as ufual. 

In taking the diftance of the neareft limbs of the 
Sun and Moon, whether by the fore or back-obfer- 
vation, having firft fet the index to the diftance 
nearly, by the help of the Nautical Almanac, and 
brought the Moon to appear anywhere on or near 
the diameter of the field of view of the telefcope, 
which bifedts the interval between the wires, give a 
fweep with the quadrant, and the‘Sun and Moon 
will pafs by one another} if in this motion the 
neareft limbs, at their neareft approach, juft come 
to touch one another, without lapping over, on or 
near any part of the diameter of the field of the te¬ 
lefcope which bifedts the interval between the wires, 
the index is rightly fet; but if the neareft limbs 
either do not come to meet, or lap over one another, 
alter the index, and repeat the obfervation till the 
neareft limbs come to touch one another properly. 
This method of obferving will be found much more 
eafy and expeditious than without the wires, fince 
in that cafe it would be neceffary to make the limbs 
touch very near the centre of the telefcope, but here 
it is only neceffary to make them do fo anywhere oa 
or near the diameter of the field of the telefcope 
which bifeds the interval between the two wires. 

P 2 The 
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The fame method may be ufed in taking the 
Moon’s diftance from a fixed ftar. 

It may not be amifs here to make fome remarks 
on the rules that have been ufually given for ob- 
ferving the Sun’s altitude, both with the fore and 
back-obfervation, which have all been defective, and 
to point out the proper dire&ions to be followed, 
when a telefcope is not ufed with two parallel wires 
to :dired the quadrant perpendicular to the horizon, 
and to fhew the principles on which thefe diredions 
are founded. 

Obfervers are commonly told, that in making the 
fore obfervation they fhould move the index to 
bring the Sun down to the part of the horizon di- 
redly beneath him, and turn the quadrant about 
upon the axis of vifion j and when the Sun touches the 
horizon at the loweft part of the arch deferibed by him 
the quadrant will fhew the altitude above the vifible 
horizon. I allow that this rule would be true, if a 
perfon could by fight certainly know the part of the 
horizon exadly beneath the Sun; but, as this is im- 
poffible, the precept is incomplete. Moreover, in 
taking the Sun’s altitude in or near the zenith, this 
rule entirely fails, and the beft obfervers advife to hold 
the quadrant vertical, and turn one’s felf about upon 
the. heel, flopping when the Sun glides along the 
horizon without cutting it: and it is certain that this 
is a good rule in this cafe, and capable with care of 
anfwering the intended purpofe. We have thus twa 
rules for the fame thing, which is a proof that nei¬ 
ther of them is an univerfal one, or fuffieient in all 
cafes alone. , , . 

In 
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In taking the back-obfervation, obfervers have been 
advifed either to turn the quadrant about upon the axis 
of vifion, or, holding the quadrant upright, toturnthem- 
felves about upon the heel, indifferently. The true ftate 
of the cafe is this; that, in taking the Sun’s altitude, 
whether by the fore or back-obfervation, thefe two 
methods muft be combined together} that is to fay, the 
obferver muft turn the quadrant about upon the axis- 
of vifion, and at the fame time turn himfelf about 
upon his heel, fo as to keep the Sun always in that 
part of the horizon-glafs which is at the fame diftance 
as the eye from the plane of the quadrant: for, un- 
lefs the caution of obferving the objects in the proper 
part of the horizon-glafs be attended to, it is evident 
the angles meafured cannot be true ones. In this 
way the reflected Sun will defcribe an arch of a 
parallel circle round the true Sun, whofe convex fide 
will be downwards in the fore-obfervation, and upwards 
in the back-obfervation, and confequently, when, by 
moving the index, the loweft point of the arch in 
the fore-obfervation, or the uppermoft point of the 
arch in the back-obfervation, is made to touch the 
horizon, the quadrant will ftand in a vertical plane, 
and the altitude above the vifible horizon will be 
properly obferved. 

The reafon of thefe operations may be thus ex¬ 
plained : the image of the Sun being always kept in 
the axis of vifion, the index will always ftiew on the 
quadrant the diftance between the Sun and any obje£t 
feen directly which its image appears to touch j there¬ 
fore, as long as the index remains unmoved, the 
image of the Sun will defcribe an arch everywhere 
equidiftant from the Sun in. the heavens, and confe¬ 
quently 

3 
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quently a parallel circle about the Sun, as a pole; 
luch a tranflation of the Sun's image can only be pro¬ 
duced by the quadrant being turned about upon a 
line drawn from the eye to the Sun, as an axis j a 
motion of rotation upon this line may be refolved into 
two, one upon the axis of vifion, and the other upon 
a line on the quadrant perpendicular to the axis of 
vifion; and confequently a proper combination of 
thefe two motions will keep the image of the Sun 
conftantly in the axis of vifion, and caufe both joint¬ 
ly to run over a parallel circle about the Sun in the 
heavens; but when the quadrant is vertical a line 
thereon perpendicular to the axis of vifion becomes 
a vertical axis; and, as a fmall motion of the quadrant 
is all that is wanted, it will never differ much in 
practice from a vertical axis; therefore the obferver, 
by properly combining and proportioning two mo¬ 
tions, one of the quadrant upon the axis of vifion, 
and the other of himfelf upon his heel, keeping him- 
felf upright (which gives the quadrant a motion 
upon a vertical axis) will caufe the image of the 
Sun to defcribe a fmall arch of a parallel circle 
about the Sun in the heavens, without departing 
confiderably from the axis of vifion. 

If itfhould be afked, why the obferver fhould he 
direfted to perform two motions rather than the 
fingle one equivalent to them on a line drawn from 
the eye to the Sun as an axis ? I anfwer, that we 
are not capable, while looking towards the horizon, 
of judging how to turn the quadrant about upon the 
elevated line going to the Sun as an axis, by any 
other means than by combining the two motions 
above-mentioned, fo as to keep the Suifs . ’ima g e al- 

ways 
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ways in the proper part of the horizon-glafs. When 
the Sun is near the horizon, the line going from the 
eye to the Sun will not be far removed from the axis 
of vifion 5 and confequently the principal motion of 
the quadrant will be performed on the axis of vifion, 
and the part of the motion made on the vertical axis 
will be but fmall. On the contrary, when the Sun 
is near the zenith, the line going to the Sun is not 
far removed from a vertical line, and confequently 
die principal motion of the quadrant will be per¬ 
formed on a vertical axis, by the obferver’s turning 
himfelf about, and the part of the motion made on 
the axis of vifion will be but fmall. In intermediate 
altitudes of the Sun, the motions of the quadrant 
-on the axis of vifion and on a vertical axis will be 
more equally divided. Hence appears the reafon 
of the method ufed by the beft obfervers in taking 
the Sun’s altitude when near the zenith by holding 
the quadrant vertical and turning about upon the 
heel, and the defeats of the rules that have been 
commonly given for obferving altitudes in other cafes. 

As it may conduce to the fetting this matter in 
a ftill clearer light, I fhall here defcribe in order 
the feveral motions that will be given to the reflected 
image, by turning the quadrant about upon the 
axis of vifion, a vertical axis, or the line drawn from 
the eye to the Sun, fuccefiively. 

I, If the quadrant is turned about upon the 
axis of vifion, the fame being directed to the 
point of the horizon exactly beneath or oppo¬ 
site the Sun, the image of the Sun will move 
, . from, right to left, o.r from left to right,, acrofs. 
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the horizon-glafs, the fame way as the arch of 
the quadrant is carried, both in the fore and 
back-obfervations, with a velocity which is to the 
angular velocity of the quadrant as the fine of the 
Sun’s altitude to the radius, defcribing an arch 
convex downwards in both cafes; and when the 
motion of the Sun in this arch is parallel to the 
horizon, the quadrant is held truely perpendicular 
to the horizon, and confequently in' a proper 
pofition for taking the Sun’s altitude. But, if 
the axis of vifion be diredted to, and turned 
round a point in the horizon befide the vertical 
circle palling through the Sun, the Sun’s image, 
when its motion is parallel to the horizon, will 
be neither in the axis of vifion nor the Sun’s 
vertical, but between both j at the fame time, 
the plane of the quadrant will not be vertical, 
and the altitude found by bringing the Sun’s 
image to touch the horizon will not be the true 
altitude. 

II. If the quadrant be held perpendicular to the 
horizon, and turned about upon a vertical axis, or 
one nearly fo, the Sun will deferibe an arch con¬ 
vex downwards in the fore-obfervation, and up¬ 
wards in the back-obfervation, the motion of the 
:Sun being the fame way as the axis of vifion is 
carried in both cafes, and being to the angular 
motion of the quadrant, as the verfe-fme of the 
.Sun’s altitude to the radius in the fore-obferva* 
tion, but as the verfe-fme of the fupplement of 
the Sun’s altitude to r 8o° to the radius in the 
back-obfervation. The Sun therefore will move 
flower than the axis of vifion is the fpre-obfer- 
and confequently will be left behind. 
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with refpedt to the axis of vifion, or fcetn 
to move backwards; and the Sun will move 
quicker than the axis of vifion in the back- 
obfervation, or will feem to get before it. When 
the motion of the Sun in this arch is parallel 
to the horizon, the plane of the quadrant coin¬ 
cides with the vertical circle palling through the 
Sun, and confequently the quadrant is in a pro¬ 
per pofition for taking the Sun's altitude. But 
if the quadrant be held a little deviating from 
the perpendicular pofition to the horizon, and 
turned about upon an axis, either vertical or only 
nearly fo, the arch defcribed by the Sun ap¬ 
parently will cut the horizon, but will never 
move parallel to it, and confequently the quadrant 
will not be brought into a proper pofition for 
obferving the Sun’s altitude. 

III. If the quadrant be turned on the line going 
to the Sun as an axis, the reflected Sun will be 
kept conftantly in the axis of vifion, and will 
defcribe an arch of a parallel circle about the 
real Sun, with a velocity which is to the angular 
motion of the quadrant, as the fine of the Sun’s 
altitude is to the radius; and when the motion 
of the refle&ed Sun is parallel to the horizon, 
the quadrant is vertical. 

Hence naturally arife the three methods of taking 
an altitude, which have been mentioned before. In 
the firft, the axis of vifion is fuppofed always, direded 
to one and the fame part of the horizon, namely 
that which is in the Surfs vertical. In the fecond, 
'the obferver is required to hold the quadrant truly 
vertical, and to turn himfelf upon a vertical axis; 
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but it is evident neither of thefe motions can be ac¬ 
curately performed. In the third method, the ob~ 
ferver is only required to move both himfelf and the 
quadrant, fo as to keep the Sun always in or near 
the axis of vifion, which may be performed very 
%ell, becaufc thc-axis of vifion is a viiiblc and cer¬ 
tain direction for it. One exception, However, fliould 
be made to this general rule, namely, in taking the 
Sun’s altitude when very low, by the back obfer- 
vation; in which cafe it will be beft to ufe the fecond 
method, or elfe to hold the quadrant perpendicular 
by judgment; which will be much facilitated by 
ufing a telefeope containing wires in its focus parallel 
to the plane of the quadrant, as deferibed in p. 106: 
for, ip this, cafe, the perpendicular pofition of the 
quadrant cannot be attained fo near by the method of 
turning the quadrant on a line going to the Sun as 
m axis, as it can by the other method. 

It remains fo treat of the errors which may strife 
from a defed of parallel;lin in the two furfaces of 
the index-glafs, and to point out the means of ob¬ 
viating them .in the cclefeial obfervations. It is well 
known, that if a pencil of parallel rays falls upon a 
Ijdafs whole two furfaces arc inclined to one another, 
and feme of the rays are reflected at the fore-furface, 
and others paffing into the glafs and fufltring a re- 
ffediorr at the back-furface and two refractions at 
the fore-furface emerge againd'rom the glafs, thefe 
latter rays will not be parallel to thole refleded at the 
fore-furface, as they would have been if the furfaces 
the glafs had been parallel, but will be inclined to 
that the angle of their mqtual in- 
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rays reflected from the back-furface, will be tQ 
double the inclination of the furfaces of the glafs 
(which is here fuppofed to be but fmall), as the tan¬ 
gent of the angle of incidence opt of air into glals, 
is to the tangent of the angle of refraction. Hence, 
in rays falling near the perpendicular, the deviation 
will be about three times the inclination of the 
furfaces; and if the angles of incidence be 50°, 
6o°, 70% 8o° or 85°, the deviations of the reflected 
rays will be about 4, 5, 7, 13 or 26 times the indig¬ 
nation of the furfaces, refpedively. Had the devi¬ 
ation been the fame at all incidences of the rays on 
the index-glafs, no error would have been produced 
in the obfervation} becaufe the courfe of the ray 
would have been equally affeded in the adjuftment 
of the inftrument, as in the obfervation. But, from 
what has been juft laid down, this is far from being 
the cafe, the deviation increafing according to the 
obliquity with which the rays fall upon the index- 
glafs ; fo that in very oblique incidences of the rays, 
fuch as happen in meafuring a large angle by the 
fore-obfervation or a fmall angle by the back-obler- 
vation, the leaft defeCt in the parallelifm of the planes 
of the two furfaces of the index-glafs may produce 
a fenflble error in the obfervation. 

What is here faid only takes place in the fulleft 
extent, if the thickeft or thinneft edge of the index- 
glafs, or, to exprefs the fame thing in other words, 
the common fection of the planes of the furfaces of 
the index-glafs ftands perpendicular to the plane of 
the quadrant; but, if the common feCtion of the 
planes is inclined to the plane of the quadrant, the 
error arifmg from the deled' of the parallelifm of the 

Q. 2 furfaces 
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Surfaces will be leflened in the proportion of the 
line of the inclination to the radius j fo that at laft, 
when the common fcftion becomes parallel to the 
plane of the quadrant, the error intirely vanilh.es. 
For this realbn, Mr. Hadley very properly directed the 
thickeft and thinneft edges of the index-glafe to be 
placed parallel to the plane of the quadrant. But, as it 
may well be queftioned whether this care is always 
taken by the inllrument-maker, and it cannot be fup- 
poled that the glades can be ground perfedt parallel 
planes, it would certainly be an advantage acquired to 
the inftrument, could the error ariling from a want of 
parallelifm of the planes be removed in whatever 
pofition the common fedtion of the planes fhould be 
placed with refpedt to the plane of the quadrant. 
This, will be effe&ed for celeftial obfervations, if the 
upper part of the index-glafs be left unfilvered on the 
back, and made rough and blacked, the lower part 
of the glafs being dive red as ufual, whichmuft.be 
covered whenever any celeftial obfervations are made. 
Then, if the telefcope be fufficiently raifed above 
the plane of the quadrant, it is evident that the ob- 
fervations will be made by the rays refledted from 
the fore-furface of the upper part of the index-glafs, 
and confequently, if the quadrant be adjufted by 
making ufe of the fame part of the, index-glafs, the 
obfervations' wiU be true whether the two furfaces 
of the index-glafs are parallel planes or not. The 
Sun or Moon may be thus obferved by refledfcion 
from the unfilvered parts of the index-glals and Jio- 
rizon-glals, fo that a paler darkening glafs will fuf- 
ftce, and they will appear much diftindter than from 

, filvere<i a. 
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ing glafs 5 for although the furfaces of a glafs may 
be parallel, yet there always arifes fome little con- 
fufion from the double refledion. Neither will 
the Moon appear too weak by two unfilvered re- 
fledtons, even when her crefcent is very final!, 
except fhe fhould be hazy or clouded $ and then 
the light may be increafed by lowering the te- 
lefcope fo as to take in part of the filvered re¬ 
fledion of the index-glafs, which in this cafe 
muft be uncovered: the fame is alfo to be under- 
ftood. with refped to the Sun, fhould his light be 
too much weakened by hazinefs or thin clouds. 
The horizon-glaffes fhould be adjufted, or the error 
of adjuftment found by the Sun or Moon; the firfl 
will be in general the beft objed for the purpofe; 
and, as the Sun or Moon feen diredly through the 
unfilvered part of the horizon-glafs will be much 
brighter than the image of the fame feen by two 
unfilvered refledions, it muft be weakened by a dar¬ 
kening glafs placed beyond the horizon-glafs, the 
reflected image being farther weakened, if neceffary, 
by a paler darkening glafs placed in the ufual man¬ 
ner between the index-glafs and the horizon-glafs. 

If a quadrant was defigned principally for taking 
the diftance of the Moon from the Sun and fixed ftars, 
and was not wanted for obferving terreftrial angles, 
it would be the beft way to have none of the glaffes 
filvered* but to leave the horizon glaffes intirely trans¬ 
parent, and to put a red glafs for an index-glafs of 
the fame matter with the darkening ’ glaffes, which 
would refled light from the fore-fijrface only. 

The Sun’s altitude might alfo be obferved with this 
inftrument, either by the fore or back-obfervationj 

and 
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and the altitude of the Moon might be taken with 
it in the night. But the altitudes of ftars could not 
be obferved with it, nor the Moon’s altitude in the 
day time, which would however be no great in¬ 
convenience, as thefe obfervatipns might be well 
enough fupplied by common quadrants. 

The following rules for the fize of the glades and 
the filvering them, and the height of the telefcope 
may be of ufe. The index glal's and two horizon- 
glades fhould be all of equal height, and even with 
one another in height both at top and bottom. The 
telefcope fhould be moveable parallel to itfelf nearer 
to or farther from the plane of the quadrant, and 
the range of its motion fhould be fuch that its axis 
when.at the .loweft fta,tion : ftould point about .,l e .th 
df'ah ihchlower than the top of the filvering of the 
horizon-glades, and when at the higheft fiation 
fhould point to the height of the middle of the un- 
filvcred part of the index-glafs. The height of the 
glades, and the quantity of parts filvered and parts 
uniiivered, fhould vary according to the aperture’ of 
the objedt-glafs, as in the following table $ where the 
fird column of figures fhews the dirnenfions in parts 
.pf an inch anfwering to an aperture of the objetfl- 
glafs of -,^-ths of an inch in diameter j the fecond 
column what anfvver to an aperture of the objedt- 
glafs of -r^-ths of an inch in diameter j and the third, 
what are fuitable to an aperture of the objeffc-glaf# 
of ,%ths of an inch in diameter, 
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Diameter of aperture of objeft-glafa 
Height of glaffes 

Height of filvered part of index-glafs 
Height of unfilveied part of ditto 
Height of filvered part of horizon'-glaffes 
Height of uniilvered part of ditto 


Pari 

L $ of an Inck 

1 

>30 

0,40 

0,50 

>90 

*»J 3 

J ?37 

’50 

0,63 

°-> 7 l 

.40 

0,50 

0,60 

25 

°>33 

0,42 

>65 

0,80 

o* 9 S 


If the telefeope Has a common objed-glafs, the 
firft aperture of .‘^.ths of an inch will be moll con¬ 
venient ; but if it has an achromatic objed-glafs, one 
of the other apertures -of .p^ths or ^ ths of an inch; 
will be moll proper. The field of view of the 
telefeope fliould be 5 or 6 degrees, and the objects 
fhould be rendered as diftinct as pofiible throughout 
the whole field, by applying two eye-glaffes. to the 
telefeope. The breadth of the glaffes flhould be de¬ 
termined as ufual, according to the obliquity with 
which the rays' fall on them and the aperture of the 
objed-glafs. 

I fhal! conclude this paper with fome eafy rules 
for finding the apparent angular diffance between 
any two near land objects by the Hadley’s qua¬ 
drant. 

To find the angular difiance between t\to near 
objeds by the fore-obfervation. Adjuft the fore- 
hofrzoti-glafs by the objed intended to be taken as 
the 1 dked- 6bjed j arid the angle meaiured by. the 
fore-obfervation on the arch of the quadrant between 
this objed and any ether objed feen by refledion wilt 
be the true arigle'-between' them as feen from the 
’Centre, of the ifideg-gtefs. -But, if the quadrant be 

' already 
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already welladjufted by a diftant objed, and you do 
not chufe to alter it by adjufting it by a near one, 
move the index, and bring the image of the near 
dired objed to coincide with the fame leen dircdly, 
and the number of minutes by which (o) of the 
index ftands to the right hand of (o) of the quadrant 
upon the arch of the excefs is the corredion, which 
added to the angle meafured by the arch of the qua- 
dranc between this dired objed and any other objed 
feen by refledion will give the true angular diftance 
between them reduced to the centre of the index- 
glafs. 

To find the angular diftance between two near objeds 
by the back-obfervation. 

, , *;|^V 1 r 1 * J*' 1 ' « + d 1 v » < 

* 1 * 

It is fuppofed that the-horizon-glafs is truly 
adjufted; if it is not, let it be fo. Obferve the 
diftance of the objeds by the back*obfervation, and 
take the fupplement of the degrees and minutes 
ftanding upon the arch to 18o degrees, which call 
the inftrumental angular diftance of the objeds j this 
is to be correded as follows. Keep the centre of the 
quadrant of index-glafs in the fame place as it had in 
wife foregoing obfervation, and obferve the diftance 
between the near objed, which has been juft taken 
as the dired objed, and fome diftant objed, twice» 
by making both objeds to be the dired and refleded 
ones alternately, holding the divided arch upwards in 
one cafe and, downwards in the other, flail preferving 
the place of the centre of the quadrant. The 
jpfwqro of thefe two obfervations will be the cor- 
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< 3 i 4 iance» found as above in the firft obfervation be¬ 
tween the firft objedt and any other objedt feen by 
refledtion, will give the true angular diftance between 
them reduced to the centre of the index~gla(s. 

But if you (hould happen to be in a place where 
you cannot command a convenient diftant objedt, the 
following method may be ufed. 

The back-horizon-glafs being adjufted, find the • 
inftrumental angular diftance between the objedts > 
this is to be corredted by means of the following 
operations. Set up a mark at any convenient 
diftance oppofite or nearly fo to the objedt which 
has been taken as the diredt objedt j and looking at 
the diredt objedt move the index of the quadrant, 
and bring the image of the mark to coincide with 
the diredt objedt, and read off" the degrees and 
minutes (landing on the arch of the quadrant, which 
fubtradt from 180 degrees, if (o) of the index fails 
upon the quadrantal arch j but add to 180 degrees, if 
it falls upon the arch of excefs; and you will have the 
inftrumental angular diftance of the objedt and mark. 
Invert the plane of the quadrant, taking care at the 
lame time not to change the place of its centre, and 
looking at the fame diredt objedt as before, move the 
index of the quadrant, and bring the image of the 
mark to coincide again with the diredt objedt, and 
read off the degrees and minutes (landing on the arch, 
and thence alfo find the inftrumental angular diftance 
of the objedt and mark. Take the fum of this and the 
former inftrumental angular diftance j half of its differ¬ 
ence from 360° will be the corredtion, which added 
to the inftrumental angular diftance fed found be¬ 
tween the fame diredt objedt and the other objedt feen 
Vol. LXII. R by 
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by reflection will give the true angular diftance be¬ 
tween them reduced to the centre of the indcx- 
glals. 

It is to be obferved, that if the mark be fat up 
at the fame diftance from the quadrant as the direCt 
objeft is, there will be no occafion to invert the plane 
of the quadrant, but the obferver need only make the 
image of the mark coincide with the direCt objeCt, 
then turn himfelf half round, and now taking the 
mark for the direCt objeCt caufe the image of the 
former diredt objeCt to coincide with the mark, the 
divided arch of the quadrant being kept upwards,, 
and the place of the centre of the quadrant remain¬ 
ing alfo the fame in both cafes; half the difference- 
of the fum of the two inftrumental angles from 360 
degrees will be the correction of the adjuftment 
as before. 

Should only one of the objects. be near, and the 
other remote (that is to fay, half a mile diftant or 
more) let the diftant objeCt be taken for the direCt 
one, and the near objeCt for the reflected one j arid 
the true diftance of the objects as feen from the 
centre of the index-gkfs will be obtained without 
requiring any correction, whether it be the back or 
frrre obfervation that is made ufe of ; only obfbrving, 
as ufutil, to take the fupplement of what is fhewn 
upon the arch to j8q degrees, in the back-obfer- 
vation,. 


XV. Jeami 
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XV. Account of the Irruption of Solway 
Mofs in December 16, 1772; in a Let¬ 
ter from Mr . John Walker, to the Earl 
of Bute, and communicated by his Lord- 
Jhip to the Royal Society % 


My Lord, 

Feb. * 3> T TT T H E N I was fitting yefterday 
*7/2- yy writing to your Lordfhip, I re¬ 
ceived the honour of yours. I fhall therefore defer 
the account I intended of my expedition laft feafon 
to the north, and give the belt defcription I can, of 
the extraordinary irruption of Solway-ntofs, which I 
went to vifit, about a week after it happened. 

It is not furprizing, that it has every where attra&ed 
the attention of the public* for though thecaufe of it 
is obvious, yet fo far as I recoiled, the alteration it 
has produced on the face of the earth, is greater 
than any we have known in Britain, from natural 
caufes, fince the deftrudtion of Earl Goodwin’s eftate. 

* The Society has received, from other hands, feveral accounts 
of this curious and lingular phenomenon* but this, as one of the 
lateffi, being likewife the completeft, was thought the moft proper 
to be laid before the public j efpecially as, on companion, few 
particulars of any importance mentioned in the other accounts 
■were found wanting in this. Thefe few, however, have been 
Hpolle&ed, and fubioined in the form of notes. M. M, 
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It happened on the 16th of December, when 
there fell fuch a deluge of rain, over all the North 
of England, as has not been known, for at icaft two 
hundred years. There was a very great flood at Moffat, 
-but I think, I have feen one or two greater, and cer¬ 
tainly it was not fo extraordinary here, as further 
South. 

The Solway flow contains 1300 acres of very 
deep and tender mofs, which, before this accident, 
were impaflable, even in fummer, to a foot paflfenger. 
It was moffly of the quag kind, which is a fort of 
mofs covered at top with a turf of heath and coarfe 
aquatic grafles ; but fo foft and watery below, that, 
if a pole is once thruft through the turf, it can eafily 
he pufhed, though perhaps 15 or 20 feet long, to the 
bottom. If a perfon ventures on one of thefe quags, 
it bends id waves under his feet j and if the furface 
breaks, he is in danger of finking to the bottom 
The furface of the flow was, at different places, 
between 50 and 80 feet higher than the‘fine fertile 
plain, that lay between it and the river Efk. See Tab. VI. 
About the middle of the flow, at the place marked A, 
were the deepeft quags, and there the mofs was ele¬ 
vated higher above the plain, than in any part of the 
neighbourhood. From this, to the farm called the 
Gap, upon the plain at C, there was a broad gully, 

* The furface was always fo much of a quagmire, that, in 
moft places, it was hardly fafe for any thing heavier' than a 
fportsman to venture upon it, even in the drieft fummers. A 
great number of Scotchmen, in the army commanded by Oliver 
Sinclair in the time of Henry VIII. loft their lives in it} and it 
•b Aid chat fome people digging peats upon it, met with the 
IWtetfw of a trooper and his horfe in compleat armour, not 
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though not very deep, through which the brook 
marked B ufed to run. The mofs being quite over¬ 
charged with the flood, burft at thefe quags, about 
I j o’clock at night, and finding a defeent at hand, 
poured its contents through the gully into the plain. 

It furprized the inhabitants of 12 towns in their 
beds *. Nobody was loft, but many of the people 
faved their lives with great difficulty. Next morning, 
thirty-five families were found difpoflefled, with the 
lofs of moft of their corn and fome cattle -f*. Some of 
the houfes were near totally covered, and others of 
them I faw ftanding in the mofs, up to the thatch, 
the fide walls being about 8 feet high. 

In the morning, above 200 acres were entirely 
overwhelmed j and this body of mofs and water, 
which was of fuch a confiftency, as to move freely, 
continued to fpread itfelf on all hands, for feveral 
days. It was come to a flop, when I faw it, and 
had covered 303 acres, as I was informed by a 
gentleman, who had looked over the plans of the 
grounds, with Mr. Graham the proprietor: but 
every fall of rain fets it again in motion, and it has 
•now overlpread above 400 acres. At F, it had run 
within a mufket {hot of the poft road leading from 

* Thofe who were neareft the place of burfting were alarmed 
with the unufual noife it made j others not till it had entered 
their houfes, or even, as was the cafe with fome, not till they 
found it in their beds. 

t The cafe of a cow feems Angular enough to deferve a par¬ 
ticular mention. She was the only one of eight in the fame 
cow-houfe, that was faved, after having flood fixty hours up to 
the neck in mud and weter. When {he was got out, {he did not 
refufe to eat, but water Ihe would not tafte, nor could even look 
at, without fhewing manifeft figns of horror. She is now re¬ 
conciled to it, and likely to recover. 

Moffat 
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Moffat to CarJifle, when. I law it, but it is now 
flowed over the road, and reached the Elk. This 
river, which was one of the cleared in the world, is 
now rendered black as ink, by the mixture of the 
mofs, and no falmon has fince entered into it. A 
farmer alfo told me, that, upon removing the mofs, to 
get at a well which it had covered, they found all the 
earth-worms; lying dead upon the furface of the 
ground. The land, that is covered, was all inclofed 
with hedges, bore excellent crops of wheat and 
turnips, and rented from between 11 and 14 {hillings, 
befides the taxes and tithes, which amounted to 
4 {hillings per acre. 

I endeavoured to guefs at the depth of the mofs 
upon the plain* by a large thorn, which ftands in 
the middle of it, and which is buried to above the 
divifion of the branches. The farmers told me, 
that it flood upon a rifing, more than 6 feet above 
the general level of the plain; and that it was up¬ 
wards of 9 feet high, of clear ftem. • By this ac¬ 
count, great part of the plain muft be covered 
15 feet deep with the mofs: and near the farm 
called Gap, there were fome confiderable hollows, 
where they think the mofs, at prefent, lies full 
go feet deep. The talleft hedges on the land are 
all covered over the top* The houfes are not fo 
much' burled, becaufe they flood moftly on the 
higher parts of the fields; and, towards the extre¬ 
mities of the'mofs, I observed it, in many places, 
not above 3 or 4 feet deep, owing likewife to the 
rifing of the ground. 

The gut at A, through which the whole of the 
ijae^ flowed that covered the plain, is only about 

V/'V.' 5 0 
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50 yards wide, and the gully from A to C is near a 
quarter of a meafured mile long. 

The brook B, being flopped up by the mofs at E,. 
has now formed a lake at D. 

About 400 acres of the flow, next the place of its; 
evacuation, appear to have funk from 5 to 25 feet: 
and this fubfidence has occafioned great fiflures upon 
thofe parts of the mofs which refufed to fink. Thefe 
fiflures are. from 4 to 8 feet wide, and as much in 
depth. The iurface of the flow, confifting of heath 
and coarfe grafs, was torn away in large pieces, 
which {till lie upon the furface of the new mofs,, 
fome of them from 20 to 50 feet long. But the 
greater part of the furface of the flow remained, and 1 
only fubfided j the mofs, rendered thin by the flood,, 
running away from under it. 

Looking over the Solway mofs, at the village of' 
Longtown, where there is a bridge on the Elk, thejr 
formerly law only the tops of the trees at Gratney, & 
houfe of the Marquis of Artnandale r s, 4 miles diftant j. 
but now they fee them almoft to the ground. And- 
looking over it, in another direction, they now fee 
two farm-towns of Sir William Maxwel’s, which 
were not before vifible. So that the ridge of the* 
flow or mofs feems to have fubfided about 25 feet., 

I ever am, with the higheft refpedf. 

My Lord,. 

Your Lordlhip’s moft obliged* 

and devoted, femnt;.. 

Moffat* 

Jan. 30, ToBin Walker.. 

XVI,. A 
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XVI. A better from John Zephaniah Hol- 
wel, Efq m y R R. S. to John Campbel, 
Eff, F.R.S. giving an Account of a 
new Species of Oak 


Exeter, Feb. 24, 1774. 

SIR, 

Read April 1, TN my curious rambles through the 
111 u JL environs of this city, I have been 
tempted to vifit the nurfery of Mr. William Lucombe, 
of St. Thomas, on the report of a very extraordinary 
and new fpecies of oak, firft difcovered and propa¬ 
gated by that ingenious gardener j and as this plant 
appears to me capable of proving an ineftimable ac- 
quifition to this kingdom, I cannot refill the defire 
I feel of communicating to you fome particulars re¬ 
lative to its hillory and character, taken partly from 
Mh Lucombe’s account of it, and my own obferva- 
tions, This, I know, muft be moft acceptable to 
you, who are fo laborioully and laudably employed 
in elucidating the various improvements and ad¬ 
vantages your country is capable of. 

About feven years pail, Mr. Lucombe fowed a 
parcel of acorns, faved from a tree of his own 
growth, of the iron or wainfeot fpecies j when they 
cape up, he obferved one araongft them that Kept 
.. * ''his 



[ 129 ] 

his leaves throughout the winter j ftruck with the, 
phenomenon, he cherifhed, and paid particular at¬ 
tention to it, and propagated, by grafting, fome 
thoufands from it, which I had the pleafure of feeing, 
eight days ago, in high flourifhing beauty and ver¬ 
dure, notwithftanding, the feverity ‘ of the winter. 
Its growth is ftraight, and handfome as a fir, its 
leaves ever-green, and the wood is thought, by the 
beft judges, in hardnefs and ftrength to exceed all 
other oak. He makes but one fhoot in the year, 
viz. in May, and continues growing without inter¬ 
ruption ; whereas other oaks fhoot twice, namely, 
in May and Auguft; but the peculiar and eftimable 
part of its character is, the amazing quicknefs of its 
growth, which I imagine may be attributed’ (in forne 
degree at leaft) to its making but one fhoot in the 
year j for I believe all trees that fhoot twice, are, for 
fome time, at a ftand before- they make the fecond. 

I had the curiofity to take the dimenfions of the pa¬ 
rent tree (feven years old), and fome of the grafts j 
the firft meafured 21 feet high, and full 20 inches 
in the .girt; a graft of four years old 16 feet high, 
and full 14 inches in the girt; the firft he grafted is 
fix years old, and has out-fhot his parent 2 feet in 
heighth. The parent tree feems to promife his acorns 
foon, as he blofloms, and forms his foot-ftalk ftrong, 
and the cup upon the foot-ftalk with the appearance 
of the acorn, which, with a little more age, will 
fwell to perfection. This oak is diftinguifhed, in 
this county, by the title of The Lucombe Oak; his 
fhoots, in general, are from 4 to 5 feet every year, 
fo that he will, in the fpace of thirty or forty years, 
out-grow in altitude and girt the common oak at a 
. Vol. LXII. S hundred. 
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hundred. In two or three days I will forward to- 
you, in a parcel, a branch, which I cut off front 
the original tree, and another from the graft of 
four years old, alfo a dead branch of the iron or 
wainlcot oak, juft to Ihew that, from the fimilarity 
of the leaves, it is a defcendant from that ipecies,. 
although differing from it in every other particular. I 
fond you alfo, by the Exeter ftage, a fpecimen of the 
wood. I have a walking-pole full 5 feet long, a fide 
fhoot from one of the grafts, only one year and half 
old; Several gentlemen round this neighbourhood, 
and in the adjoining counties of Cornwall and Somer- 
fet, have planted them, and they are found to ftourilh. 
in all foils. 

lam, Dear Sir, 

Your faithful friend, and 

moft obedient humble fervant, 

J, Z, HolwelL 


XVII, An 
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XVII. An Account of the Death of a Perf on 
defrayed by Lightning in the Chapel in 
Tottenham* Court-Road, and its -Effe&s 
m the Building ; as obferved by Mr, 
William Henly, Mr. Edward Nairne, 
and Mr . William Jones., fhe Account 
written by Mr, Henly. 


March 24,1772. 

Read April 9, /^\ 1 ST Sunday Iaft, exa&ly at 4 o’clock, 
I 77 3 * y J p. M. part of a building eredted 
by the late Rev. Mr. Whitfield, in Tottenham-court- 
road, commonly called the Chapel or Tabernacle, 
was ftruck by a flalh of lightning. This part was an 
addition afterwards made to the original ftrudure, 
but was greatly inferior to it in height. On its fummit 
flood an ornament reprefenting a pine-apple carved 
in wood, which confided of two pieces; the upper- 
moft being connected with the lower by means of 
feveral iron fpikes. It was fupported by a ftrong 
plinth of wood covered with lead lapped over the 
edges and corners of its top, and there fecured by 
large iron nails. This lead work was connected with 
that which covered the hips, and made a regular com¬ 
munication of metal, to the bottom of the Hating, 
where it united with a leaden gutter which extended 
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quite round the building. In this gutter was ere&ed 
a fmall lanthorn, in which hung the bell of the clock. 
A little pipe of lead was foldered to, and extended 
perpendicularly a few inches above,the. iurface of the 
gutter j through this pipe went a fmall iron wire con¬ 
fining of many long links, connected with the tail 
of the hammer; pafling thence within a few inches 
of the ftriking rod of the clock, to which it was tied 
byaftrong hempen firing 6 inches or more in length. 
The lightning firft ftruck the pine-apple, the upper 
part of which it fhivered into very fmall fragments, 
and threw them in all diredtions from the place, and 
melted off the end of one of the fpikes. It left a 
fmoky track upon the under-part of it, and then 
ftruck the edge of the lead upon the plinth, which 
it melted in two places, quite through the fubftance 
of it;'. A little below thefe I found a third fpot j 
this was melted in a very regular and curious con¬ 
cave about an 4th of an inch diameter at the fur- 
face, with a fmall perforation at the bottom, through 
which I think might have been introduced one of the 
fioeft fort of fewing needles. The whole figure fome- 
whaorefembled a fmall funnel *; It paffed thence by 
a regular communication of metal, till it reached the 
wire of the clock hammer before fpoken of, melting 
It about half through its diameter, which, in this place, 
yvas Iflfs than the twelfth part of an .inch* The edge of 
the lead pipe-froth which.it, leaped to the wire, was 
alfo much melted. -.The: wire was melted at every 
juncture of the links j the packthread at the bottom was 
bm little injured, but the eledtric matter.leaped through 

j : j*-Qtfere, is not this a token of the ftrokeY being-from the 
adqt^fdttirawatdsi 1 1, '. >. •>( „ 
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a few inches of air to the ftriking rod of the clock, 
in which, near the end, it melted a large fpot, 
whence it was conducted by the work of the clock 
to the upper part of the pendulum, in the axis of 
which it melted another large fpot, and defcended 
by the rod palling over the ball, which it melted in a 
molt remarkable manner in fix or feven places (per¬ 
haps upon the ball it might accumulate, and, for 
want of a proper conveyance, break out in different 
parts of it) and quitted it at the bottom of the nut, 
which is melted in three places, and will accom¬ 
pany this paper. Here the eledricity leaped through 
eight inches of air, or paffed in conductors of the 
world kind, dry brick and wood (with a confiderable 
pavity between them), till it reached the frame of a 
window, over the doors, where it broke the ceiling, 
and burnt the wood to a coal. Here it met with the 
point of a nail, driven upward into the window frame 
as a fecurity to the center bar. The point of this 
nail is melted off, I fuppofe, full half an inch} it 
was alfo melted in two large fpots on the oppofite 
lides near the head. My friend Mr. Jones drew it 
from the bar, &c. This gentleman was alfo fo obliging 
as to take down a fketch of the window, and an out¬ 
line of the parts affeded of the building, [SeeTab.VIL] 
The nail is now in the cuftody of Mr. Nairne. The 
lightning paffed down the aforementioned bar, and by 
a bent iron (in contad with both), into another bar,, 
whpfe point (which was greatly melted) came much 
nearer the upper bolt of the door. The lead-work* 
from the point of the bar was melted,‘ and' a 
board nearly,in con tad with- the ftaple of the bolt 
much blacked by the pafling of the eledricity.. 

Here 
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Here it flruck the upper edge of the ftaple, which 
projected a little above the top of the bolt, melted it 
in a moft extraordinary manner; the fpot, and in¬ 
deed feveral others, having run into a kind of Ipiral 
form, which is railed confiderably, as may be 
plainly diftinguifhed by a very {hallow magnifier, 
and often, as in this, by the naked eye. This effeCt 
was firft obferved by Mr. Nairne. When it quitted 
this bolt, it ftruck upon a femicircular handle of iron 
(firfl tearing out a large piece from the door), the 
upper part of which hath three melted fpots, be- 
•fides a Angle one at the upper edge of it. But, 
in quitting it, the electricity melted only one fpot 
at the lower edge *, which 1 think, as Mr. Bell (a 
gentleman who was with us) obferved, was a cri¬ 
terion whereby to judge of the direction of the fluid. 
To the left of this door, at the diftance of eleven feet 
four inches, came down a leaden pipe, which ter¬ 
minated at the ceiling, and there juft entered a pitched 
trunk of fir (which indeed was the cafe with every 
leaden pipe about the building). Here the lightning 
exploded, rending the trunk, and doing other flight 
damage in and about a window, to which it was 
attradfccd by an interrupted and irregular communi¬ 
cation of metal. , I would beg leave to remark, 
that, had this pipe of lead been continued to the 
bottom of the building, and thence conveyed into 
the earth, in the manner directed by Dr. Franklin, 

I can have no doubt but the whole contents of the 
explofion would have pafled /this way, have been 

• <Q$ere, is not this effect fomewhat analogous to Mr. 
LuU|i*s eleChical experiment with a card i 

: * ! j a_ conduced 
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conducted with perfect fafety to the building, &c. 
and that no other part of it would have been at all 
affe&ed. As the effects of this ftroke fo exa&ly 
correfpond with thofe many times before obferved by 
Dr. Franklin, I think we /hall fcarce ever meet with a 
greater proof of the utility of his metallick conductors; 
and cannot help expreffing a fincere wifb, that build¬ 
ers, and perfons engaged in the erection of public edi¬ 
fices, &e. might be prevailed with, to make a re¬ 
gular communication of metal, from the top of fuch 
buildings to a confiderable depth into the earth, and 
of fuch a diameter and kind, as may be fufficient to 
fecure both the buildings, and the lives of thofe,. 
who may happen to be in them. The poor man 
deftroyed by this accident, was fitting at the time 
on a fhort ladder, which lay horizontally on the 
pavement, with his ba^k againft the door. The, 
lightning flew from the middle bolt, and ftruck. 
him on and under his left ear, entered his neck,, 
making a wound half an inch long, raifed in a bur 
and burnt, pafied down his back, which it turned 
black as ink, down his left arm, melting the flud 
in his jfhirt fieeve ; the ftone in which, as well as the 
filver, feems to be a little affeCted. Hence it flew 
into his body, which it burnt in a hard fpot, re- 
fembling fcorched leather, pafiing through it into 
his right leg, and breaking out a little above the 
ancle; making a large wound, and another bur,, 
burnt as before, with two others fmaller a little be¬ 
low it, and fome ftill fmaller in his feet- His 
cloaths and hair were much burnt,, but his flock,, 
fhoe, and knee-buckles, the metal buttons on his 
coat and waiftcoat,. a {billing, which he had in the 

left 
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left pocket of his breeches, and the metal clalps of 
a Common Prayer-Book, in his coat-pocket, were all 
uninjured *, His death was truly instantaneous j he 
hath left a widow and two children in diftrefled cir- 
cumftantes, who were entirely dependent on his la¬ 
bour. * His name was Goodfon, aged thirty-four, by 
trade a taylor, at N° 3. Craven-Buildings, Drury- 
Lane. 

P. S. The duds above-mentioned will be fent to¬ 
gether with, this paper (as a curiofity) for the in- 
fpedtion of the members of the Royal Society. 


'** The corps, after lying two orthree days on a table, feemed 
not more difpofed to putrefa&ion, than bodies at that time gene¬ 
rally are, which die a natural death. 


,xm -d 
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Xtrill.. A Letter from Thomas Ronayne, 
Efqy to Benjamin Franklin, LL. D. 
F. R. S. ■ inclofing an Account of fome 
Obfervations on Atmofpherical EleEiricity ; 
in regard of Fogs\ Mifts , &Ci with fome 
Remarks j communicated by Mr* William 
Henley- 


S I R„ 

Read April 30, TN conformity to the defire of fome. 

X ‘ 17i ' ' X friends, I have drawn up the follow¬ 

ing obfervations on atmofpherical electricity, which 
I beg leave to lay before you 5 and fhall think the. 
trouble I have had, in profecuting the neceffary ex-, 
periments, fufficiently compenfated, if it fhall appear 
to you that they contain any thing new or curious j 
in which, cafe, you are at liberty to difpofe of them 
in whatever manner you fhall think proper. 


I:am, S I R, 


With very refpe&ful confederation, 


Cecil-Sitrect,. 
Feb. 15, 1,77 a. 


Your mod. obedient fervant, 

Tho s Ronayne.. 


Yql. LX1I. 


T 


SOME* 
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# SOME years ago I difcovered, by Mr. Canton’s 
cle&rometer,, defcribed in the Philof. Tranfadlions, 
Vol. XLVIII. p. 783. that the air of Ireland is, 
during the winter feafon, in almoft a conftant ftate 
of pofitive electricity; which, however, is fo weak, 
that, in order to obferve it fatisfaCtorily, I have al¬ 
ways found it neceffary to have the cork-balls fuf- 
pended from threads of a middling finenefs, fix or 
feven inches in length, quite {freight, and to avoid, as 
much as poffible, any interruption from the wind. 

I have likewife had frequent recourfe to the fol¬ 
lowing contrivance, by which I was enabled, within 
doors, to purfue my inquiries with greater accuracy 
and advantage: having procured a flender tapering 
piece of wood, about five feet long, to the fmaller 
end of which an electrometer was affixed, by means 
of a finall hook „ I placed it out from an open garret 
window, and fattened the other end with a fmall 
h'afp to one of the jambs: I had alfo at hand another 
piece of wood, in the ends of which, a fmall glafs 
tube and a ftick of fealing-wax had been inferted. 
Either of thefe was occafionally excited, and applied 
near the cork-balls, in order to determine more pre- 
cifely the kind of elc&ricity with which they might 
happen to be affe&ed ; and I was always careful in 

* I commenced my experiments on the air in the year 1761, 
andthofe on the clouds in the year 1762. I continued them un¬ 
remittingly, as opportunity offered, till the year 1:770, when 
my occafions brought me to England. I have repeated my ex¬ 
periments, with regard to the common air, in different placet 
here, and End it the fame as that in Ireland. 

making 


4 
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making my experiments on that fide of the houfe 
where the wind had leaf!: power. 

I have found the air, in winter, at a proper diftance 
from buildings,-trees, mails of fhips, &c. very fen* 
fibly electrified, during a frofty or foggy ftate of the 
weather; and in mifts too, but in a lefs degree: .1 
have alfo difcovered fmall figns of it in calm' and 
•.cloudy weather. 

The air, in fummer, never fhewed any fign Of 
eleCtricity, except when a fog happened in the cool 
of the evening, or at night j in which cafe, I always 
difcovered manifeft marks of electricity, fenfibly 
weaker than thofe obferved in winter fogs, .but pre- 
cifely of the fame kind, that is, pofitive. 

I have often examined the ftate of the air, at the 
.feme of an Aurora borealis,' and could not difcover 
-any indication of electricity, except when a fog had 
.appeared at the fame time in which cafe, the elec* 
.tricity has been, in every refpeCt, the fame as that of 
a fog at .any other time* Once, indeed, during an 
.Aurora borealis on a- remarkable ferene night, 1 dif¬ 
covered fome figns of a very weak pcjitive electri¬ 
city. 

As the electricity of the air is generally pofitive (I 
qever knew an exception but one, which prefented 
itfelf during a fog on a winter day, that proved un¬ 
commonly warm}, is it not reasonable to believe, that 
cold electrifies the atmofphece pojitively f and, if fo, 
may not one be led to imagine, that heat electrifies 
it negatively % But this I only offer as a conjecture, 
not being able to advance any thing decifive on the 
fubjeCt, and knowing, that one fort of eleCtricity may 

T a often 
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often be productive of the other, as is plain from Dr. 
Franklin’s experiments. 

If cold eledtrifies the air pofitively in this climate 
(which feems extremely probable), may it not elec¬ 
trify it negatively at and about the place of our anti¬ 
podes ? Does not a consideration of the effeds dis¬ 
covered in the Tourmalin favour this furmife ? 

The eledricity of the air, in frofty, foggy or 
mifly weather, is not Strong enough to yield any 
fpark, even by inSulating a Sharp pointed wire in it, 
which, however, attrads very light bodies at a Small 
distance; whilst, on the contrary, that of the clouds, 
generally affords considerably Strong Sparks. 

* When a fog becomes very thick, the cork-balls 
approach; but when it returns to its former State, 
they open again at their firft distance; and 1 have 
obferved that, when it rained in foggy weather, the 
balls clofed, and opened again on the fog’s appear¬ 
ance anew, after the rain had ceafed : there is, how¬ 
ever,' a certain degree of denfity neceffary in a fog, 
in order that the balls might exert their greatest di¬ 
vergency. 

MoSt, if not all, fogs partake of a Smell much 
like.that', of an excited glafs tube, and, indeed, fo 
doesthe common air very frequently. 

As^ fogs. Sometimes appear in a very moiit Slate of 
the air, ;I was for Some time at a loSs to account on 
what principle they could retain their eledricity; but 
having at length remarked, that eledrified bodies, 
infulated with fealing-wax, prefervcd their eledricity 
for a time in very damp air, I concluded that moif- 
ture is hut. a very flow condudor. 

Having, 
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Having, on the contrary, obferved that bodies, 
infulated with dried filk, had loft their eleftricity in 
a veryfhort time, I attempted to render it a non¬ 
conductor, by having varniftied it over with oil of 
turpentine, balfam of fulphur, and fuch like, but 
did not fucceed ; for filks fo treated foon became a 
conductor, and increafed conliderably in weight, if 
the air happened not to be very * dry j fo much 
indeed, that I think ordinary filk, from its power of 
abforbing moifture from the air, may well ferve as 
an occafional hygrometer, either by being put into 
a balance, or by having an electrified body infulated 
with it. 

When the denfity of fogs, floating near the earth, 
increafes confiderably, the balls always approach j 
but when they are fituated high in air, the reverie 
generally happens. I had an opportunity of remark¬ 
ing a ftruggle between breezes from the north-weft 
and feuth-eaft at the fame time, in which the one 
teemed fometimes to prevail, and afterwards the 
other. This contention was fucceeded by a fmoaky 
hazinefs, which, like a fog, occafioned the balls to 
open: as the hazinefs *j* thickened, they opened 

* Even glafs attracts moifture to its furface, which makes it 
a conductor of electricity, and, confequently, not fo convenient 
as fealing-wax. 

+ An eleClrical body, when contracted in its dimenfion, will 
have its eleCtricity increafed, as appears by Dr. Franklin’s ca¬ 
rious, experiment with the chain and filver can. I alfo have dif- 
covered, from repeated trials, that a piece of flannel, filk, &c. 
excited, and fuddenly twifted, not only ftruck at a greater di- 
ftance than before, but fometimes emitted pencils of fire into the 
air. May we not hence infer why the eleCtricity of vapour, &c, 
(when not in contaCt with the earth) increafes by condensa¬ 
tion ? 

wider, 
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wider, and ftill wider when it diflolved into rain ;■ but 
their repelling power became greateft in proportion as 
the drops increafed. 

The electrometer placed out from a garret window 
(p. 138.), has been frequently ufeful to me, in de¬ 
termining the nature of an approaching cloud, whofe 
electricity, although generally flrong, was for the 
moft part uncertain, having been fometimes poJitive > 
and at other times negative. But, as the wind or 
rain were frequent impediments to the accuracy of my 
experiments, the following methods of making obfer- 
vations, with fuccefs, under flicker, occurred to me. 

I have fometimes flood, in an upper room, on a 
cake of-wax, holding in my right hand, out at the 
window, a long {lender piece of wood, round which 
a wire projecting a few inches' had been twifled, and 
in my left hand an electrometeran afliftant bad ex¬ 
cited glafs or wax in readinefs. 

At other* times, I have made ufe of a tapering 
tube of tin, twenty feet long,, ending in a point} the 
greateft part of it flood out high in the air, and the. 
thick end, from which an electrometer hung, was 
fopported infide the window, fometimes with {ilk 
cords, and at other times with ftrong flicks of fcallng- 
waJc, fuftained at either end by hooks of iron-wire., 

By either of thefe means I have often difeovered,, 
that what feeraed- to me a Angle cloud* produced, in 
its paffing over, feverai fucceffive changes, from po« 
jitive to negative) and from, negative to pofitive elec¬ 
tricity, the balls coming together each time, and re¬ 
maining in contaCfc a few feconds, before they re¬ 
belled, each other again» 

■ 'Thct 
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The permanence of either kind of electricity in 
the clouds, or the length of time in which, neither 
can be difcovered, is uncertain ; fonaetimes the fame 
electricity has returned, and at other times has beer* 
fucceeded by the contrary; whilft either generally 
came on, and went off gradually. But changes were 
often made, very fuddenly, by a flafh of lightning, * 
efpecially if the thunder-ftorm happened tp be in 
the zenith. A branch of it, over-head, has fre-. 
quently occaf oned' ftronger electricity than I couidj 
difcover, when the greateft part of the fky had beea 
overcaft; which, perhaps, might be,accounted for, 
from this confideration, that one kind of electricity, 
acting alone, muft exert more powerful effects, than 
when counteracted by the other. 

I once obferved in a thunder-ftorm, during which 
I faw no lightning, that the balls, which hung 
from the tin tube, repelled and attracted each other,: 
very rapidly, for the fpace of ten or twelye feeon.ds;, 
at the fame time, Mr, Canton’s electrometer, which 
I held at fuch a diftance from the tube, as to have .its 
balls.opened to the diftance of an inch, continued quiet 
in that ftate, and were not affected convulfively like 
the others. Hence I imagined, that the fame kind 
of electricity went off, and came on, without being. 
changed in contrarium j for when that circumftance 
happened, they were very evidently affected in the 
fame manner. And here I muft obferve, that 
I have found it more eafy to difcover the kind of 
electricity prefent in the tube, by approaching ex¬ 
cited wax to the balls of an electrometer, which I 
held at a proper diftance from the tube, than by ap¬ 
plying it near the balls which hung from the tube; 
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for they, in the general,, diverged' fo much, that I 
found it very difficult to have in readinefs a fmall 
tube of glafs, or wax Efficiently excited to affeCt 
them. 

It has fometknes happened that the balls of the 
tin tube, &c. perfectly at reft, have, in confequence 
of a Hath of lightning, fuddenly repelled each other, 
and immediately after clofed. As this circumftance 
has frequently happened, when the air was in a 
damp ftate, I have fometimes imagined that the 
equilibrium between the earth and lower clouds had 
been quickly reftored, on receiving the electricity of 
the higher ones* and, at other times, have fuppofed 
that it might be owing to the lateral effect of the 
explofion. 

If two or more perfons, at a Efficient diftance, 
from each other, would correfpond, by fignals, viz. 
a red flag for poJitwe> and a blue one for negative 
electricity, we ihould probably obtain, in due time, , 
morefatisfa&ory certainty with regard to the electricity 
of the clouds, thunder, &c. than has hitherto been, 
given, or is, perhaps, poffible for any one man to 
acquire, without the aid of wires or chains, produced 
from different apparatuflfes, placed at different: 
diftances from each other. 


Mr. 
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Mr.- Ronayne having received the following Letter 
from Mr. Heply, which corroborates and con¬ 
firms the obfervations mentioned in his paper, 
it was thought proper to print them together 
in this volume. 


O&ober 16, 1771* l paft $, P. M. 

I Find a fog (not very thick), foon after its ap¬ 
pearance, ftrongly ele&rical. The balls open 
i or | inch A, [See Tab. VIII.], and clofe at the 
approach of excited wax,' when brought within 
10 inches of them B: if the wax is brought within 
3 or 4 inches, they diverge again, in confequence 
thereof C: as the wax' is withdrawn, they converge 
again, D, till it gets beyond the diftance of its in¬ 
fluence, when they'begin to diverge again j and, as 
the wax is withdrawn dill farther, they continue to 
open, in confequence'of the electricity in the fo g, 
till they reach their original difiance from each other 
E. There is very little difturbance by the wind, 
and the little there is, only wafts them in" a lmall 
degree, but they keep feparate. If they are held 
near the tiling, or brick-work, of a neighbouring 
houfe, they clofe, F j but begin to diverge again, at 
the diftance of 3 or 4 feet from it, G; ,and their di¬ 
vergence increafes, as they recede from the building, 
till they feparate | or | 'inch, ,as ft firlty fj. ' 

.V Q t. LXII. U 


Memo- 
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Memorandum. 

October 3, 1771* I tried the eledlricity of a thick 
fog, and (in at lead: twenty different trials) found 
the balls feparated from $ to £ inch diftance. 
Whenever I brought them near the building, 
or approached them with a flick of excited wax, 
they clofed j and opened again, on removing 
them. 


W. Henly. 


XIX, Ob- 



[ *47 3 


XIX. Obfervations on different Kinds of 
Air. By Tofeph Prieftley, LL. D. 
F.R.S ' 


Read March 5, f i ^HE following obfervationson the 
13,19,26,1772. properties of feveral different kinds 

of air, I am fenfibie, are very imperfect, and fome of 


tfye cqarfes of experiments are incomplete; but a 
confiderable number of fads, which appear to me 
to be new and important, are fufficiently afcertainedj 
and I am willing to hope, that when philofophers 
in general are apprized of them, fome pprfons may 
be aljle to purfue diem to more advantage than ijiy- 
fejf. I therefore think it my duty to give thjs So¬ 
ciety an account of the progrefs I have been able to 
make j and I fhall not fail to communicate any far¬ 
ther lights that may occur to me, whenever I refume 
thefe inquiries. 

In writing upon this fubjed, I find myfelf at a 
lofs for proper terms, by which to diftinguifh the 
different kinds of air. ’f'bofe which have hitherto 
obtained are by no means fufficiently charaderiftic, 
or diftind, The terms in common ufeare, fixed air, 
mephitic, and inflammable. The lart, indeed^ Suffi¬ 
ciently charaderizes and diftinguifhes tljat kind of 
air which takes fire, and explodes on' the approach 
of flame j but it might have been termed fixed with 

LJ 2 as 
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as much propriety as that to which Dr. JSlacfc and 
others have given that denomination, lince it is ori¬ 
ginally part of fome folid fubftance, and exifts .in an 
vnelaftic ftate, and therefore may be alfo called fac¬ 
titious. The term mephitic is equally applicable to 
yvhat is called fixed air, to that which is inflammable, 
and to many other .kinds; fince they are'equally 
noxious, when breathed by animals. Rather, how¬ 
ever, than to introduce new terms, or change the 
fignification, of old ones, I. thall. ufs the term fixed 
air, in the feiife in which it is hOyf cdfnmhnly ufdd, 
and difiinguifh the other kinds by thei# ! properties, or 
fome other penphrafis. I fhall be under d flecefilty, 
however, of giving ,a name to one fpecies of air, to 
which no name was given before. 

. Of FIXED AIK.. 

i < , 

, Fixed, air is that which is expelled' b^ hfeilt frbttj 
lime, and other calcareous fubfta'nceS, '&hd, 'wheft 
deprived, of which, 'they become quick-lirrid.' ft is 
alfo.confined' in alkaline fal'ts, and is generated in 
great quantities frond fermenting- vegetables; and 
b$iog talked with water,, gives it the principal' pro¬ 
perties* fyrmont-witer. This kind of air is alfo 
welf,be fatal to initials j and Dr. Mac* 
bride ' that it' dhetifcf' or' p<eycrit« 

Living for fome time in the neighbourhood of a 
public brewery,' I was inddeed to make a few expe¬ 
riments on, this kind of air, there being always a 
taTOpfcfOj’it, ready formed, upon the fuffabd of ’ 
thcTeM^htihg liquor, generally about nine-fttdiife* . 

'* ^ ■’ - or- 
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ot a foot in depth, within which any kind of fub- 
ftance may be very conveniently placed j and though 
it muft be continually mixing with the common air, 
and is far from being perfectly pure, yet there is a 
conftant fupply from the fermenting liquor, and it is 
pare enough for many purpofes. 

A perfon, who is quite a ftranger to the properties 
of this kind of air, would be agreeably amufed with, 
extinguifhing lighted candles, or chips of wood in it, 
‘as it lies upon the furface of the fermenting liquor j 
for the fmoke readily unites with this kind of air, 
probably by means of the water which it contains; 
ib that very little or none of the fmoke will efcape 
into the open air, which is incumbent upon it. It 
is remarkable, that the upper furface of this fmoke, 
floating in the fixed air, is fmooth, and well defined ; 
whereas the lower furface is exceedingly ragged, fc- 
Veral parts hanging down to a confiderable diftance 
within the body of the fixed air, and fometimes in 
the form of balls, connected to the upper ftratum by 
Header threads, as if they were fufpended. The 
fmoke, is alfo apt to form itfelf into broad flakes,' 
parallel to the furface of the liquor, and at different 
diftancfeS from it, exadtly like clouds. Thefe ap¬ 
pearances will fometimes continue above an hour. 
With very little variation. When this fixed air is 
Very ftrong, the fmoke of a fmall quantity of gun¬ 
powder fired in it will be wholly retained by it, no 
part ^leaping into the common air. 

Miking an agitation in this air, the furface Of it, 
which ftiU continues to be exactly defined, is thrown 
ifttb the form of waves, which, it is very amufing to 
look upon i and if,- by this agitation, any of the fixed 
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air be thrown over the fide of the veSTel, the fmoke, 
which is mixed with it, will fall to the ground, as if 
it was fo much water, the fixed air being heavier than 
pommon air. 

The red part of burning wood was extinguished in 
this air, but I could not perceive that a red-hot poker 
was fooner cooled in it. 

Fixed air does not Inftantly mix with common air. 
Indeed, if it did, it could not be caught upon the 
fermeptipg liquor} for a candle put under a large 
receive?*, and immediately plunged very deep below 
tfie furfape of the fixed air, will burn fome time. 
Put vefiels with the froalleft orifices, hanging with 
their mouths downwards in the fixed air, will in 
time have the common air, which they contain, per¬ 
fectly mixed with it. When the fermenting liquor 
is contained in veffejs clofe covered up, the fixed air 
is rendered much Stronger, and then it readily affc&s 
the common air which is contiguous to its So that, 
upon removing the cover, candles held at a con¬ 
siderable distance above tfie furface will inftantly go 
out. I have been told by the workmen, that this 
wall Sometimes bp the cafe, when the candles are 
held more than half a yard above the mouth of the 
VfiffeJ. 

-f’.wrecf ?i r unites with the fmoke of refin, fulpbur, 
and other .electrical fobStances, as well as witn the 
vapour of water *, and yet, by holding the wire of a 
charged phial among thefe fumes, I could not make 
any electrical atmolphere, which Surprized me a 
-good deal, as there was a large body of this fmoke, 
apd it .was fo confined, that it could not eScape me. 

oil of vitriol in a glafe veSTe} within 
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the fixed air, and by plunging a piece off red ho< 
glafs into it, raifed a copious and thick fume. This 
floated upon the furface of the fixed air like other 
fumes, and continued as long. 

Confidering the near affinity between water and 
fixed air, I concluded that if a quantity of water was 
placed near the yeaft of the fermenting liquor,- it 
could not fail to imbibe that air, and thereby acquire 
the principal properties of Pyrmont, and other me¬ 
dicinal mineral waters. Accordingly, I found, that 
when the furface of the water was confiderable, it 
always acquired the pleafant acidulous taiie that 
Pyrmont water has. The readied; way of impreg¬ 
nating water with this virtue, in thefe circutnftances, 
is to take two vefiels, and to keep pouring the water 
from one into the other, when they are both of them 
held as near the yeaft as poffible j for by this means 
a great quantity of furface is expofed to the air, 
and the furface is alfo continually changing. In this 
manner, I have fometimes, in the fpace of two or 
three minutes, made a glafs of exceedingly pleafant 
fparkling water, which could hardly be diftinguiftied 
from very good Pyrmont. 

But the moft effectual way of impregnating water 
with fixed air is to put the vefiels which contain the 
water into glafs jars, filled with the pureft fixed air, 
made by the folution of chalk in diluted oil of vitriol, 
ftanding in quickfilver. In this manner 3 have, in 
about two days, made a quantity of water to imbibe 
more than an equal bulk of fixed air, fo that, ac¬ 
cording to Dr. Brownrigg’s experiments, it mufthave 
been much ftronger than the beft imported Pyrmont; 
for though he made his experiments at the fpring 
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bead, lie Beyer found that it contained quite fo much 
as half its bulk of this air. If a fufficient quantity 
of quickfilver cannot be procured, oil may be ufed 
with lufficient advantage, for this purpofe, as it im¬ 
bibes the fixed air very fiowly. Fixed air may be 
kept in vclfels Handing in water for a long time, if 
they be feparated by a partition of oil, about half .an 
inch thick. Pyrmont water made in thefe circum- 
ftances, is little or nothing inferior to that which has 
fiood in quickfilver. 

The readieji method of preparing this water for 
ufe is to agitate it ftrongly with its whole furface ex¬ 
po fed to the fixed air. By this means alfo, more than 
an equal bulk of air may be communicated to a 
large quantity of water in the fpace of a few mi¬ 
nutes. Eafy directions for doing this I have published 
in a fmall pamphlet, defigned originally for the ufe 
of feamen in long voyages, on the prefumption that 
it might be of ufe for preventing or curing the fea 
feurvy, equally with wort, which was recommended 
by Dr. Macbride for this purpofe, on no other ac¬ 
count than its property of generating fixed air, by 
its fermentation in the ftomach. 

Water thus impregnated with fixed air readily 
diiTotves iron, as Mr. Lane has difeovered j fo that if 
a quantity of iron filings be put to it, it prcfently. 
becEomcs a ftrong chalybeate, and of the mil deft and 
moft agreeable kind. 

; I have recommended the ufe of chalk and, oil of 
vitriol as the cheapeft, and, upon the whole, the beft 
jfolataerials fo'r this purpofe j and whereas fome perfcns 
had.ft^jsCte'd that a quantity of the oi.l of'vitriol 
was rendered volatile by this proeels, I examined it 
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fey all the chemical methods that are in ufej but 
could not find that water thus impregnated con¬ 
tained the lead: perceivable quantity of the acid. 

Mr. Hey, indeed, who aflifted me in this exami¬ 
nation, found that diddled water-, impregnated with 
fixed air, did not mix fo readily with foap as the di¬ 
ddled water itfelf ; but this was alfo the cafe when 
the fixed air had pafifed through a long glais tube 
filled with alkaline falts, which, it may be fuppofed, 
would have imbibed any of the oil of vitriol that 
might have been contained in that air*.. 

It is not improbable but that fixed air itfelf may 
be of the nature of an acid, though of a weak and 
peculiar fort. Mr. Bergman of Upfal, who honoured 
me with a letter upon the fubjedt, calls it the aerial 
acid, and, among other experiments to prove it to be 
an acid, he fays that it changes the blue juice of 
tournefoie into red. 

The heat of boiling water will expell all the fixed 
air, if a phial containing the impregnated water be 
held in it$ but.it will often require above half an 
hour to do it completely. 

Dr. Percival, who is particularly attentive to every 
improvement in the medical art, and who has 
thought fo well of this impregnation as to prefcribe 
it in feveral cafes, informs me that it feems to be 
much dronger, and fparkles more, like the true 
Pyrmont water, after it has been kept fome time. 
This, cirpumftance, however, fhews that, in time, the 
ifixed air, is more eafily difengaged from the water., and 

* An account of Mr. Hey’s experiments will be found in the 
Appendix to thefe papers. 
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though, in this date, it may affedt the tafte more 
fenfibly, it cannot be of fo much ufe in the ftomach 
and bowels, as when the air is more firmly retained 
by the water, though, in conference of it, it be 
lefs fenfible to the tafte. 

By the procefs deferibed in my pamphlet, fixed 
air may be readily incorporated with wine, beer, and 
almoft any other liquor whatever; and when beer, 
wine, or cyder, is become fiat or dead (which is the 
confequence of the efcape of the fixed air they c- m- 
tained). they may be revived by this means; but the 
delicate and agreeable flavour, or acidulous tafte, 
communicated by fixed air,, and which is very mani- 
feft in water, can hardly be perceived in wine, or 
any liquors which have much- tafte of their own. 

X (hould think that there can be no doubt, but 
that water thus impregnated with fixed air muft have 
all the medicinal virtues of genuine Pyrmont water ; 
fince thefe depend upon the fixed air it contains. If 
the genuine Pyrmont water derives any advantage 
from its being a natural -chalybeate, this may alfo be 
obtained by providing a common chalybeate water,, 
and ufing it in thefe proceftes, inftead of common. 
' water. 

Having fucceeded fo well with -this artificial Pyr¬ 
mont water, I imagined that it might be poffiblc to- 
give ice the fame virtue, efpecially as cold is known 
to promote the abforption of fixed air by water* 
but in this I found myfclf quite miftaken. I put 
feveral pieces of ice into a quantity of fixed air, 
confined by quickfilver, but no part of the air was 
afiferbed in two days and two nights* but upon, 
bringing it into a place where the ice merited,, the air 
' - a ; was 
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Was abforbed as ufuaL I then took a quantity of 
ffrong artificial Pyrmont water, and, patting it into 
a thin glafs phial, I fet it in a pot that was filled 
with fnow and fait. This mixture inftantly freezing 
the water ‘that was contiguous to the fides of the 
glafs, the air was difcharged plentifully, fo that I 
catched a confiderable quantity, in a bladder tied to 
the mouth of the phial. I alfo took two quantities 
of the fame Pyrmont water, and placed one of 
them where it might freeze, keeping the other in 
a cold place, but where it would not freeze. This 
retained its acidulous tafle, though the phial which 
'contained it was not corked •, whereas the other, 
being brought into the fame place, where the ice 
melted very Aowly, had at the fame time the tafteof 
common water only. That quantity of water 
which had been frozen by the mixture of fnow and 
fait, was almoft as much like fnow as ice, fuch a 
quantity of air bubbles were contained in It, by 
Which it was prodigioufly increafed in bulk. 

The preflure of the atmofphere aflifts very con- 
fiderably in keeping fixed air confined in water? for 
in an exhaufted receiver, Pyrmont water will abfo- 
lutely boil, by the copious dilcharge of its air. This 
is alfo the reafon why beer and ale froth fb much in 
vacuo. I do not doubt, therefore, but that, by the 
help of a condenling engine, water might be much 
more highly • impregnated with the virtues of the 
Pyrmont fpring, and it would not be difficult to 
contrive a method of doing it. 

The manner in which 1 made feveral experiments 
to afcertain the abforpfion of fixed air by different 
fluid fubftances was to put the- liquid into a difh, 
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and holding it within the body of the fixed air a£ 
the brewery, to fet a glafs veflei into it, with its 
mouth inverted. This glafs being neceflarily filled 
with the fixed air, the liquor would rife into it when 
they were both taken into the common air, if the 
fixed air was abforbed at all. 

Making ufe of ether in this manner, there was a 
conftant bubbling from under the glafs, occafioned 
by this fluid eafily rifing in vapour, fo that 1 could 
not, in this method, determine whether it imbibed 
the air or not. I concluded, however, that they did 
‘ incorporate, from a very difagreeable circumftance, 
which made me defift from making any more expe.- 
riments of the kind. For all the beer, over which 
this, .experiment; was made, contracted a peculiar 
tafto* thej fixed.air impregnated with the ether, being., 
I. fuppofei again abforbed by the beer. I have alfo 
obferved, that water which remained a long, time 
within this air has fometimes acquired-, a very 'dil- 
agreeable tafie. At one time it was like tar-water* 
How this was acquired, 1 was very defirous of mak¬ 
ing fbme experiments to afeertain, but T was dif- 
couraged by the fear of injuring the fermenting 
.liqqor. It could not come from the fixed air only. 

Having imagined that. fixed air coagulated the 
blood in the lungs of animals, and thereby caulcd 
infiapl; depth j,, I juffocated a cat in this kind of air, 
and examining tfi'e lungs, prcfently after, found them 
collapfed ana white,, having little or no blood ia 
them. 

Jfl order to try theefied of this air upon tho blood 
l^jfi.Itqok.a quantity from a fowl juft killed, and 
ffitld^ itinto two, parts, holding, one of ^jthia 
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the-fixed air,-and the other in the common air, and 
obferved that the former was coagulated much fooner 
than the latter. This I could wifti to have tried 
again. 

Infeds and animals which breathe very little are 
ftifled in fixed air, but are not foon quite killed in. 
it. Butterflies, and flies of other kinds, will gene¬ 
rally become torpid, and feemingly dead, after being 
held a few minutes over the fermenting liquor,* but 
they revive again after being brought into the freflj 
air. But there are very great varieties with refped 
to the time in which different kinds of flies will 
either become torpid in the fixed air, or die in if.. 
A large, ftrong frog was much fwelled, and feemed 
to be nearly dead, after being held about fix minutes 
over the ,Fermenting liquor j but it recovered upon 
being brought into the common air. A fnail 
treated ir^the^me .manner died -prefently.. 

Fixed air is prefently fatal to? vegetable life. At 
leaft fpr-igs of mint, growing, in water, and placed 
over the fermenting liquor,, will often become quite 
dead in , ope day, or even in a lefs fpace of. time ; 
nor do >they. recover when they are afterwards 
brought into the common air., I am told, however, 
that iome other plants are much, more hardy in this 
reiped. 

A red rofe, frefh gathered, loft its rednefs, and be¬ 
came, o£ a purple colour* 'after .being held over jibe 
fomenting liquor about twenty-four hours; bqt '(lie 
tips of each leaf were much more affeded thin the 
reft of it.,, .Another red. rofe turned perfedly white 
in this fituatioo j. but various other flowers, of differ¬ 
ent colours, were very little affeded. Thefe expe¬ 
riments 
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riments were not repeated, as I with they might be 
done, in pure fixed air, extracted from chalk by 
means of oil of vitriol. 

For every purpofe, in which it was necefliiry that 
the fixed air fhould be as tinmixed as poffible, l 
generally made it by pouring oil of vitriol upon chalk 
and water, catching it in a bladder, fattened to the 
neck of the phial, in which they were contained, 
taking care to prefs out all the common air, and alfo 
the firft, and fometimes the fecond, produce of fixed 
air j and alfo, by agitation, making it as quickly as 
1 poffibly could. At other times, I made it pafs 
•from the phial in which it was generated through a. 
•glafs tube, without the intervention of any bladder, 
which, as I found by experience, will not long make 
a fufficient reparation between feveral kinds of air and 
•common air. 

I had once thought that the readied: method of 
procuring fixed air, and in fufficient purity, would 
be by the fimple procefs of burning chalk, or 
pounded lime-ftone in a gun-barrel, making it pafs 
through the idem of a tobacco-pipe, or a glafs tube 
carefully luted to the orifice of it $ and in this man¬ 
ner I find that air is produced in great plenty j but, 
upon examining it, I found, to my very great furprizc, 
that little more than one half of .it was fixed air, 
capable of being abforbed by water j and that the 
reft was inflammable, fometimes very weakly, but 
fometimes pretty highly fo. Whence this inflam- 
^ability proceeds, I am not able to determine, the 
%Se or chalk not being fttppofed to contain any 
c^et|than fixed air. I conje&urc, however, that it 
muftt ptixied from the iron, amd the feparatioj of it 
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from the calx may be promoted by that fmall quan¬ 
tity of oil of vitriol, which I am informed is' con¬ 
tained in chalk, if not in lime- ftone alfo. But it is 
an oWe&ion to this hypothefis, that the inflammable 
air p :Juced in this manner burns blue, and not at 
all . .e that which is produced from iron, or any other 
me , .1, by means of an acid. It has alfo the fmell 
of mat kind of inflammable air which is produced 
from vegetable fubftances. Befides, oil of vitriol 
without water, will not diflolve iron; nor can inflam¬ 
mable air be got from it, unlefs the acid be confi- 
derably diluted j and when I mixed brimftone with 
the chalk, neither the quality nor the quantity of the 
air was changed by it. Indeed no air, or permanently 
elaftic vapour, can be got from brimftone,. or any 
oil. 

In the method in which I generally made the 
fixed air, and indeed always, unlefs the contrary be 
particularly mentioned, viz. by diluted oil of vitriol, 
and chalk, I found by experiment that it ; was as pure 
as Mr. Cavendiih made it.. For after it had pafled 
through a large body of water in fmall bubbles, ft ill 
or ^5. part only was not abforbed by water. In 
order to try this as expeditioufly as poflible, I kept 
pouring the air from one glafs veflel into another,, 
immerled in a quantity of cold water, in which 
manner I found by experience, that almoft any 
quantity may be reduced as far as poflible in little 
more than a quarter of an hour. 

At the fame time that I was trying the purity of 
my fixed air, I had the cunofity to endeavour to 
afcertain whether that part of it which is not mif- 
fcible in water, be equally diffuied through the whole 
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mafs? and, for this purpofe, I divided a quantity of 
about a gallon into three parts, the fir ft confiding of 
that which was uppcrmoft, and the laft of that which 
was the loweft, contiguous to the water? but all 
thefe parts were reduced in about an equal propor¬ 
tion, by palling through the water, fo that the whole 
mafs had been of an uniform compofition. This I 
have alfo found to be the cafe with feveral kinds of 
air, which will not properly incorporate. 

. A moufe will Hvq very well, though a candle will 
not burn, in the refiduum of the pureft fixed air that 

I can make ? and I once made a very large quantity 
for the foie purpofe of this experiment. This, there¬ 
fore, feems to be one inftance of the generation •of 
-genuine common air, though vitiated, in fome de¬ 
gree. It is alfo another proof of the refiduum of 
■fixed air being, in part at leaft, common air, that it 
becomes turbid, and is diminished by the mixture of 
nitrous air, as will be explained hereafter. 

That fixed air only wants fome , addition, to make it 
.permanent, and immifcible with water, if not, in allre- 
fpedts, common air, I have been led to conclude, from 
Meveral attempts which I once made to mix it with 
air,, in which a quantity of iron filings and brirn- 
fto&e, made into a pafte with water, had flood? for, 
in fevet&l mixtures of this kind, I imagined that not 
much more than half of the fixed air could be im~ 
-bibed by water? but, not being able to repeat the 
experiment, I conclude that I either deceived myfelf 
•in it, or that I overlooked fome circumftance on 
.Which the fuccefs of it depended. 

*!^,Tbefe experiments, however, whether they were 
qr other wife, induced ■ try/whether 
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any alteration would be made in the conftitution of 
fixed air, by this mixture of iron filings and brim- 
ftone. I therefore put a mixture of this kind into a 
quantity of as pure fixed air as I could make, and 
confined the whole in quickfilver, left the water 
(hould abforbe it before the effects of .the mixture 
could take place. The confequence was, that the 
fixed air was diminifhed, and the quickfilver rofe in the 
veflel, till about the fifth part was occupied by it j and, 
as near as I could judge, the grocefs went on, in all 
refpeds, as if the air in the infide had been common 
air. 

What is moft remarkable, in the refult of this ex¬ 
periment, is, that the fixed air, into which this mix¬ 
ture had been put, and which had been in part di- 
minilhed by it, was in part alfo rendered infoluble 
in water by this means. I made this experiment 
four times, with the greateft care, and obferved, 
that in two of them about one fixth, and in the 
other two about one fourteenth, of the original 
quantity, was fuch as could not be abforbed by wa¬ 
ter, but continued permanently elaftic. Left I ihould 
have made any miftake with refped to the purity of 
the fixed air, the laft time that I made the experi¬ 
ment, I fet part of the fixed air, which I made ufe 
of, in a feparate veffel, and found it to be exceed- 
ingly pure,, ib as to be almoft wholly abforbed by 
water j whereas the other part, to which I had put 
the mixture, was far from being fo. 

In one of thefe cafes, in which fixed air was made 
immifcible with water, it appeared to be not ’Very 
noxious to animals; but in another cafe, a moufe 
died in it pretty foon. 
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As the iron is reduced to a calx by this procefs, 
I once concluded, that it is pblogifton that fixed air 
wants, to make it common air j and, for any thing 
I yet know, this may be the cafe, though I am ig¬ 
norant of the method of combining them j and when 
I calcined a quantity of lead in fixed air, in the man¬ 
ner which will be defcribed hereafter, it did not feem 
to have been lefs foluble in water than it was before. 

ir. 

On Air in which a candle, or brimstone, 

HAS BURNED OUT. 

It, is well known that flame cannot fubfift long 
without change of air, fo that the common air is 
neceffary to it, except in the cafe of fubftances, into 
the compofition of which nitre enters j for thefe will 
burn in vacuo, in fixed air, and even under water, 
as is evident in fome rockets, which are made for 
this purpofe. The quantity of air which even a 
fmall flame requires to keep it burning is prodi¬ 
gious. It is generally faid, that an ordinary candle 
confumes, as, it is called, about a gallon in a 
minute. Confidering this amazing confumption 
of air, by fires' of all kinds, volcano’s, &c. it be¬ 
comes a great objedt of philofophical inquiry, to as¬ 
certain what change is made in the confutation of 
the air by flame, and to difcover what provision there 
is in nature for remedying the injury which the at? 
mofphere receives by this means. Some of the fol- 
kMing. experiments will, perhaps, be thought to> 
throw a little light upon the fubjedt. 
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The diminution of the quantity of air in which a 
candle, or brimflone, has burned out, is various 3 
but I imagine that, at a medium, it may be about 
one fifteenth, or one fixteenth, of the whole j about 
one third as much as by animals breathing it as long 
as they can, by animal or vegetable fubftances 
pulrifying in it, by the calcination of metals, or by 
a mixture of ileel filings and pounded brimflone 
{landing in it. 

I have fometimes thought, that flame difpofes the 
common air to depofit the fixed air it contains; for 
if any lime-water be expofed to it, it immediately 
becomes turbid. This is the cafe, when wax candles, 
tallow candles, chips of wood, fpirit of wine, aether, 
and every other fubftance which I have yet tried, 
except brimflone, is burned in a clofe glafs veil'd, 
ftan ‘ing in lime-water. This precipitation of fixed 
air (if this be the cafe) may be owing to fomething 
emitted from the burning bodies, which has a flronger 
affinity with the other conliituent parts of the atmo* 
Iphere. 

If brimflone be burned in the fame circum- 
ftances, the lime-water continues tranfparent, but 
{fill there may have been the fame precipitation 
of the fixed part of the air; but that, uniting with 
the lime and the vitriolic acid, it forms a felenetic fait, 
which is foluble in water. Having evaporated a 
quantity of water thus impregnated, by burning 
brimflone a great number of times over it, a whitifh 
powdet remained,' which had an acid tt'ite; but re¬ 
peating the experiment with a quicker evaporation, 
the powder had no acidity, but was very much like 
chalk. The burning of brimflone but once over a 
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quantity of lime-water, will affeft it infuch a man¬ 
ner, that breathing into it will not make it turbid, 
which otherwife it always prefently does. 

Dr. Hales fnppoled, that by burning brimftone 
repeatedly in the fame quantity of air, the diminu¬ 
tion would continue without end. But this I have 
frequently tried, and not found to be the cafe. In¬ 
deed, when the ignition has been imperfedt in the 
firft inftance, a fecond firing of the fame fubftance 
will increafe the effedfc of the firft, &c. but this pro* 
grefs foon ceafes. In many cafes of the diminution, 
of air, the effedt is not immediately apparent, even 
when it Hands in water; for fometimes the bulk of 
air will not' be much reduced, till it has pafled ie- 
veral times through a quantity of water, which has 
thereby a better opportunity of abforbing that fluid 
part of the air, which had not been perfe&ly de¬ 
tached from the reft. I have fometimes found a 
very great redudtion of a mafs of air, in confequence 
of pafling but once thorough cold water. If the air 
has ftood in quickfilver, the diminution is generally 
inconfiderable, till it has undergone this operation*, 
there not being any fubftance expofed to the air that 
ccfuld abforbany part of it. 

I Could not find any confiderabie alteration in the 
fpecific gravity of the air, in which candles, or brim¬ 
ftone, had burned out. I am fatisfied, however,, 
that it is not heavier than common air, which mail 
have been manifeft, if fo great a diminution of the 
quantity had been owing, as Dr. Hales and others 
ftrppofed, to the elafticity of the whole mafs being 
iamaired. After making feveral trials for this pur- 
fh%;l“fcMicluded that air, thus diminilhed in. bnlk, 
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is rather lighter than common air, which favours the* 
fuppofition of the fixed, or heavier part of the com¬ 
mon air, having been precipitated. 

An animal will live nearly, if not quite as long,, 
in air in which candles have burned out, as in com¬ 
mon air. This faft furprized me very greatly, having, 
imagined that what is called the confumption of air 
fey flame,, or refpiration, to have been, of the fame 
nature; but I have fince found,, that this fa£t has- 
been obferved by many perfons, and even, fo early 
as by Mr. Boyle. I have alfo obferved, that air in- 
which brimftone has burned, is not in the leaft in¬ 
jurious to animals, after the fumes, which at firfl 
make it very cloudy, have intirely fubfided.. 

Having read,., in the Memoirs of the Society at 
Turin, Vol. I. p. 41. that air in which, candles had 
burned out was, perfectly reftored, fo that other 
candles would burn in it again as-well as. ever, after 
having been expofed to a confiderable degree of 
cold, and likewife after having been comprefled in 
bladders, (for the cold had been fuppofed to have* 
produced this effed by nothing but condenfation): 
I repeated thefe experiments, and did, indeed, find, 
that, when I comprefled the air in bladders* as the 
Count de Saluce* who made the obfervatibn, had 
done, the experiment fucceededt but having had. 
fufficient reafon to diftruft bladders,. I comprefled 
the aits in a glafs vefiel ftanding in water; and.them 
I found, that this procefs is altogether ineffedual for 
the purpofe. 1 kept the air comprefled much, poore,, 
and much longer, than he had. dope, but without 
producing any alteration in it. I alfb find,, that a 
greater degree of cold than that which he applied, andi 
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o'Flonger continuance, did by no means reflrore this 
kind of air: for when I have expofed the phials which 
contained it a whole night, in which the froft was 
■very intenfe; and alfo when I kept it furrounded with 
a mixture of fnow and fait, I found it, in all re- 
-fpeds, the fame as before. 

It is alfo advanced, in the fame Memoir, p. 41. 
'that heat only, as the reverfe of cold, renders air 
unfit for candles burning in it. But I repeated the 
■experiment of the Count for that purpole, without 
•finding any Inch effed from it. I alio remember that, 
many years ago, I filled an exhausted receiver with 
•air, that had patted through a glafs tube made 
red-hot, and found that a candle would burn in it 
perfectly well, Alfo, rarefa&ion by the air-pump 
fioes not injure air in the lead: degree. 

Though this experiment failed, I flatter myfclf 
•that I have accidentally hit upon a method of re- 
fioring air which has been injured by the burning 
■of candles, and that I have difeovered at lead: one 
of the reftoratives which nature employs for this 
purpofe. It is vegetation. In what manner this pro- 
cefs in nature operates, to produce fo remarkable an 
■effed, I do not pretend to have difeovered} but a 
number of fads declare in favour of this hypothecs. 
I fhall introduce my account of them, byreciting 
Fome of the obfervations which I made on the grow¬ 
ing of plants in confined air, which led to this dis¬ 
covery. 

• One might have imagined that, fincc common 
■air is neediary to vegetable, as well as to animal 
life; ’ b®th plants and animals had affe&ed it in the 
feme manner, -and I own I had that cxpe&ation, 

when 
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when I firft put a fprig of mint into a glafs-jar,. 
ftanding inverted in a veflel of water; but when it- 
had continued growing there for fome months, I 
found that the air would neither extinguish a candle,, 
nor was it at all inconvenient to a moufe, which I 
put into it. 

The plant was not affedted any otherwife than 
was the neceflary confequence of its confined, fitua- 
tion; for plants growing in Several other kinds of air,, 
were all affedted in ‘the very fame manner. Every 
fucceffion of leaves was more diminished in fize than, 
the preceding, till, at length, they came to be no- 
bigger than the heads of pins. The root decayed, 
and the ftalk alfo, beginning from the root; and yet 
the plant continued to grow upwards, drawing its 
nourishment through a black and rotten ftem., In 
the third or fourth Set of leaves,, long hairy filaments- 
grew from the infection of each leaf, and Sometimes 
from the body of the ftem, {hooting out as far as 
the veflel in which it grew would permit, which, in 
my experiments, was about two inches. In this 
manner a fprig of mint lived, the old ftem decaying,, 
and new ones Shooting up in its place, but lefs and’, 
left continually, all the fummer feafon. 

In repeating this experiment, care muft be taken 
to draw away all the dead leaves from about the 
plant, left they fhould putrefy, and affedt the air., 
I have found that a frefh, cabbage leaf, put under a 
glafs veflel filled, with common air, for the fpace of 
one -night only,, has fo far affedted. the air,, that a 
candle would not burn in it the next morning, and. 
yet the leaf had not acquired any fmell of putrefac¬ 
tion., i. 

Finding 
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Finding that candles burn very well in air in 
■which plants had grown a long time, and having 
had fome reafon to think, that there was fomething 
attending vegetation, which reftored air that had 
been injured by refpiration, I thought it was pof- 
jfible that the fame procefs might alfo reftore the air 
that had been injured by the burning of candles. 

Accordingly, on the 17th of Auguft, 1771, I 
.put a fprig of mint into a quantity of air, in which 
a wax candle had burned out, and found that, on 
'the 27th of the fame month, another candle burned 
perfectly well in it. This experiment I repeated, with¬ 
out the leaft variation in the event, not lefs than 
.eight or ten times in the remainder of the fummer. 
Several times I divided the quantity of air in which 
the candle had burned out, into two parts, and 
putting the plant into one of them, left the other 
in , the fame expofure, contained, alfo, in a glafs 
veiTel immerfed in water, but without any plant; 
and never failed to find, that a candle would burn 
in the former, but not in the latter. I generally 
found that five or fix days were fufficient to reftore 
this air, when the plant was in its vigour; whereas 
I have kept this kind of air in glafs veffels, immerfed in 
water many months, without being able to perceive 
thajt the leaft alteration had been made in it. I have 
alfo tried a great variety of experiments upon it, as 
by condenfing, rarefying, expofing to the light and 
heat, &c. and throwing into it the effluvia of many 
different fubftances, but without any effedt. 

, , Experiments made in the year 1772, abundantly 
confirmed my conclufion concerning the reftoration 
of air, in which candies had burned ,out by.plants 

growing 
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grbwing in' it. The firft of thefe experiments was 
made in the month of May; and tjhey were frequently- 
repeated in that and the two following months, with¬ 
out a flngle failure. 

For this purpofe I ufed the flames of different fub- 
ftances, though I generally ufed wax or tallow 
candles. On the 24th of June the experiment fuc- 
ceeded perfectly well with air in which fpirit of wine 
had burned out, and on the 27th of the fame month 
it fucceeded equally well with air in which brim- 
ftone matches had burned out, an effect of which I 
had defpaired the preceding year. 

This reftoration of air I found depended upon the 
vegetating ftate of' the plant; for though l kept a 
great number of the frefh leaves of mint in a fatal! 
quantity of air in which candles had burned out* 
and changed them frequently, for a long fpace of 
time, I could perceive no* melioration in the ftate of 
’the air. . 

This remarkable effect does not depend upon any 
thing peculiar to mint, which was the plant that I 
always made ufeof till July ,1772 j for on the 16th 
of that month, I found a quantity of this kind of 
air to be perfectly reflored by fprigs of balm, which- 
-had grown in it from the 7th of the fame month* 

That this reftoration of air was not owing to any 
aromatic effluvia of thefe two plants, not only ap¬ 
peared by the eflential oil of mint having no fenfible 
elfish’of this kind i but from the equally complete 
reftoration of this vitiated air by the plant \6alled 
grouodfel. Which is ufually ranked among the weeds, 
and has an oftenfive’fmell. This was' the refult of 
an experiment made the 16th of July, when the 
\ Vol. LXII. Z plant 
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plant Bad been growing in the burned air from the 
8 th of the fame month. Befides, the plant which I 
have found to be the moft efFedual Of any that I 
have tried for this ptirpofe is fpinach, which is of 
quick growth, but will Icldom thrive long in water. 
One jar of burned air was perfb&ly reftored by this 
plant in four days, and another in two days. This 
laft was obferved on the 22d of July. In general, 
this effed may be prefumed to have taken place in 
much lefs time than I have mentioned j becaufe I 
never chofe to make* a trial of the air, till I was 
pretty fure, from preceding obfervations, that the 
event which J had expeded' mud have taken place, 
if it would fucceed at all j left, returning back that 
part of .the 41^ on which J made the trial,, and which" 
wou,ld .thereby neceflariiy receive a fmall mixture of 
common air, the experiment might pot be judged' 
to be quite fair; though I myfelf might be fuftici- 
ently fatisfied with refped to the allowance that was¬ 
te be made- for that fmall imperfection... * 

* in. 


. *>',: • , Of inflammable Air.. , 

* :j$j|erally njade inflammable air in the" 
manner $e%»e<|.£y } Mr. Cavendiflv in the Philofo- 
phical TranMioni from iron, zinc, or tin s, but 
chiefly from the two former metals, on account of 
procefs being the l'eaft troublefome: but when. 
•^.Mifaded it from vegetable or animal fubftances* 


*&'*■%**>■ * 7 1 - O , * ••**»**.*»* 4 uyHauvvo^ 

I put them into a gun barrel, to the 
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a tobacco pipe, and to the end of this I tied a flaccid 
bladder, in order to catch the generated air. 

There is Hot, I believe, any vegetable ot- animal 
fdbftance whatever, nbr any mineral fubftahce,.that 
is inflammable, but what will yield great plenty of 
inflammable air, when they are treated in this man¬ 
ner, and urged with a ftrong heat; but, in order-to 
get the moft air, the heat muft be applied as fuddenly,' 
and as vehemently, as poffible. For, notwithiftanding 
the fame care' be taken in luting, and in every-other 
refpeCt, fix or even ten times more air may be got 
by a fudden heat than by a flow one, though the 
heat that is' lafb applied be as intenfe as that which, 
was applied fuddenly. A bit of dry oak, weighing > 
about twelve grains, will generally, yield about a 
dieep's' bladder - ' full o£ ( ihflampiab!e air with a brifk 
heat, wbenit wflt bnlyghfe abbdf two or three ounce 
meafufes if the fable KeaF be applied to if very 
gradually. To what this difference ls'toWiifg, I can¬ 
not tell.‘ ' _ - *'v « •■.rj 

7 Inflammable air,, when it is made'By a quick pro-' 
ctefs, has 4 iretf ‘ftroftg and mffenfive fmell, from ; 
whatever fubftance it be' generated;. but -this finel! is 
Of three different. kinds, accordmg ; as the air is ex¬ 
tracted from mineral, Vegetable, or animal fubftances. 
The laffc is exceedingly fetid} and it makes no differ- 
ence,‘whether dt be extracted from a bone, or -eveif 
ah plif and dry toothy or-from fofrmpfefhlar flefh.bt' 
any ottyer part of the animal; The burning W&irp 
<jb.i^xuicer' fihjfl! t 
fume ' which afHfcs' from them,’' stHey flame, 

by heat, and then readily' ignited. ” The fmell of-in* 

‘' (i Z z . flammable 
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flammable air is the very fame, as far as I am able to-' 
perceive, from whatever fubftance of the fame 
kingdom, it be extracted. Thus, it makes, no differ¬ 
ence, whether it be got from iron, zinc, or tin, from 
any kind of wood,, or, as was obferved before, from, 
any .pact of, an animal- 

. . If a. quantity of inflammable air be contained in a 
glaft veflel flahding in water,, and have been gene¬ 
rated very faff, it will fmell even through the water, 
and, this water will alfo foon become covered with a. 
thin film, afluming all the different colours. If the 
inflammable air have been generated from, iron, this, 
matter will appear 'to be a red okre, or the earth of 
iron, as f have' found by colledting a confld'erable. 
quantity, of f it i diifl if U have been generated from, 
a^',^ Chichi fuppofe.to be. 

4hiei calx of the riietal.. It likewife fettles*to the, 
bottom of the veffel, and when the water is flirted,. 


it has very much the appearance of wool. When 
water is once impregnated in this manner, if will' 
continue to yield this fcpm for a confiderabla time 
after the air is removed from it. Tins I have often 
obferved with refpeft to. iron.. 

.. .Inflammable air, made by a violent effervefcence, I 
' haye obfMted to b§ much mpre inflammable, than, 
that whfpt js made by a weak effervefcence,. whe¬ 
ther the. wa^r or ..the oil of vitriol prevailed in the 
mixture .' i , • !ji&e,’,' ofleii.five’ fmell' .was 1 ,,' tffuefi 

Aronger in the former cafe than in the. latter. The 
greater degree of inflammability appeared by the. 
number of fucceflive cxplofions,when a candle, 
the neck of a phial filled-with it. 
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flammability may, in fome meafure, arife. from the 
air continuing fo much longer in the bladder when 
it is made very flowly j. though I'think the difference 
is too great for this caufe to have produced' the whole 
of it. It may, perhaps, deferve to be tried, by i 
different procefs, without a bladder. 

Inflammable air is not thought to be mifeibie 
with water, and' when kept many months, feefns, in 
general, to be as inflammable as ever. Indeed^ 
when it is extracted from vegetable or animal'Jub¬ 
ilances, a part of it will be imbibed by the water in 
which it ftands ; but it may be prefumed, that in this 
cafe, there was a mixture of fixed" air extra£led“fr6nt 
die fubffance along with it. I have indifputable 
evidence, however, that inflammable air,' {landing 
long in water, has actually loft all its inflammability, 
and even come to extinguish flame much more, than 
that air , in which candles have burned oui; ''After 
this change it appears to "Be greatly 'dimimffied[ in 
quantity, and it ftili continues to Kilf ahirnals the 
moment they are put into it. * ' * ' " 

This very remarkable fadt firft occurred' to my ob- 
fervationbn the twenty-fifth of May 1771,; when I 
Was examining a quantity of inflammable'air,.'which 
had been made from zinc, near three years before. 
Upon this, I immediately fet by a comjuon quart 
bottle filled with inflammable Sir from iron, add 
another equal" quantity from- zinc; ahd examinin’g 
them in the beginning of December, following, that 
from the iron was reduced;near-'ome half in Quantity, 
if I be not greatly cpiftaken'^ For t foth«I r ihe bottle 
half full of Watej*, add I ami. ^preWjfi'fesrf thatit was 
full of air when 'it : vras : fet ? by ‘Tftit which had 
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been produced from zinc was not altered, and filledi 
the bottle as at' find. 

Another inftance of this kind occurred to my ob- 
fervation on the 19th of June 1772, when a quan¬ 
tity of air, half of which had been inflammable air 
from zinc, and half air in which mice had died, and 
which had-been put together the 30th of July 
^771, appeared not to be in the leaft inflammable, 
but extinguifhed flanie, as much as any kind of air 
that I had ever tried, ( I think that, in all, I have 
had four ihftances of inflammable air lofing its in¬ 
flammability, while it flood in water. 

Though air tainted with putrefaction extinguishes 
flame, I have not found that animals or vegetables 
puftefying in .Mr rtflder it, Jefs inflam¬ 

mable. Bifl ‘one quantity of inflammable which 
1 had'fet by in May 1771, along with the others 
above mentioned, had had Some putrid flefh in it * 
and this air had loft its inflammability, when it was 
examined at the fame time with the other in ithe De¬ 
cember following. The bottle in which this'air 
had been kept, ‘fmelled exactly like very flrong 
Harrowgate water. I do not think that any perfon 
-couJd hajve diftinguiflied them. 

, , l^baye made, plants grow for feveral months in 
fiif ■ m«de, jfrom .$»<?, ; and affoTrom oak* 
but, thpu^'jhh plaatsjjrew pretty well, the air ftill 
continued inflammable. The former, indeed, was 
not fo highly inflammajije as when it was frefli 
made, but the latter was |uite as much fo j and the 

* :ion of inflammability in the former cafe, Iat- - 

Mi*: «“* * a » «f j*|* 

, v.-*..;/■ . 
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No kind of air, on which I have yet made the 
experiment, will conduft electricity; but the colour 
of a fpark is remarkably different in fome different' 
kinds of air, which feems to fhew that they are not 
equally good non-conduCtors. In fixed air, the 
eleCtric fpark. is exceedingly white ; but iif inflam¬ 
mable air it is of a purple, or red colour. Now, 
fince the moft vigorous fparks are always the whited:, 
and, in other cafes, when the fpark is red, there is 
reafon to think that the electric matter paffes with 
difficulty, and with lefs rapidity: it is poffible that 
the inflammable air may contain particles which 
conduCt eledricity, though very imperfectly ; and that 
the whitenefs of the fpark in the fixed air, may be- 
owing to its meeting with no conducting particles 
at all., When an explofion was made in a quantity 
of ; inflammable air, it was a little white in the 
center, but the edges of it were'dill tinged with a 1 
beautiful purple. The degree of whitenefs in this • 
cafe was probably owing to the eleCtric matter rufh--' 
ing with more violence in an explofion than in a 
common fpirk. 

Inflammable air kills animals as fuddenly as fixed 
air, and, as far as can be perceived, in the fame 
manner, throwing them into convulfions, and there¬ 
by occasioning prefen t death. I had imagined that, 
by animals dying in a quantity of inflammable air,, 
it would in time become lefs noxious 5 but this did 
notappeaf to, be the cafe; for I killed a great number ■ 
of mice in a final! quantity of this air, which I kept: 
feveral months for this purpofe, without its being at' 
all fenfibly mended.; the hit, as well as the firft' 
moufe, dying the moment it was put into it. 
i; ' 3 I. once: 
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I once imagined that, fince fixed and inflammable 
air are the reverfe of one another, in f eve ml remark¬ 
able properties* a mixture of them would make 
common air; and while I made the mixtures in 
bladders,*I imagined that I had focceeded in my 
attempt *, but I have fince found that thin bladders 
do not /efficiently prevent the air that is contained in 
them from mixing with the external air. Alfdcorks 
will not fuffidiently confine different kinds of air, 
unleft the< phials in which they are confined be fet 
With their mouths downwards, and a little water lie 
in the necks of them, which, indeed, is equivalent 
to the air /landing in veflels immerfed in water. In 
this manner, however, I have kept different kinds of 

‘ Whatever methods I took to promote the mixture 
Of fixed and inflammable air, they were all ineffec¬ 
tual. I think it my duty, however, to recite the 
iffue of an experiment or two of this kind, in which 
equal mixtures of thefe two kinds of air had flood 
near three years, as they feem to /hew that they had 
in part affeded One another, in that long fpace of 
time. Thefe mixtures I examined April 27, 1771, 
One of them had flood in qoickfilver, and the other 
in i eorited phial. with a little water in it. On 
opening the latter m water, the water inftantly ru/hed 
in, ancTftlled almofl half of the phial, and very little 
more was abforbed afterwards. In this cafe the water 
in the phial had probably ab/orbed a confiderable part 

*• .» * a . % . r I* .1 .. .j . , ♦ ,rt . 

!‘ 
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m nxm air, 10 mm me mnamrmoic air win 
igly rarefied j and yet the whole quantity 
T have been rendered nort-elaflic was ten 
^'thaadfe btilk of the 
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not been found that water can contain much more 
than its own bulk of fixed air. But in other cafes I 
have found the diminution of a quantity of air, and 
efpecially of fixed air, to be much greater than I 
could well account for by any kind of abforption. 

The phial which had flood immerfed in quick- 
filver had loft very little of its original quantity; and 
being now opened in water, and left there, along 
with a another phial, which was juft then filled, as 
this had been three years before, with air half inflam¬ 
mable and half fixed, I obferved that the quantity 
of both was diminifhed, by the abforption of the 
water, in the fame proportion. 

Upon applying a candle to the mouths of the phials 
which had been kept three years, that which had 
flood in qnickfil'ver went off at one explofion, ex¬ 
actly as it would have done if there had been a mix¬ 
ture of common air, with the inflammable. As a 
good deal depends upon the apertures of the veflels 
in which the inflammable air is fixed, I mixed the 
two kinds of air in equal proportion in the fame 
phial* and after letting it ftand fome days in water, 
that the fixed air might be abforbed, 1 applied a 
candle to it; but it made ten or twelve explofions 
(flopping the phial after each of them) before the 
inflammable matter was exhaufted. 

The air which had been confined in the corked 
phial exploded in the very fame manner as an equal 
mixture, of the two kinds of air in the fame phial, 
the experiment being made as fbon as the fixed air 
was abfoebed* as beforej fo that, in this cafe, the two 
kinds of air did not feem to have affe&ed one ano¬ 
ther at all. 

i-AV ok,. LXII, A a 
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Confidering inflammable air as air united to or 
loaded with phlogifton, I cxpofed to it feverai fub- 
ftances, which arc faid to have a near affinity with 
phlogifton, as oil of vitriol, and fpirit of nitre (the 
former for above a month), but without making any 
fenfible alteration in it. 

I obfervcd, however, that inflammable air, mixed 
with the fumes of fmoaking fpirit of nitre, goes off 
at one explofion, exactly like a mixture of half com¬ 
mon and half inflammable air. This I tried feverai 
times, by throwing the inflammable air into a phial 
full of fpirit of nitre, with its mouth immerfed in a 
bafon containing feme of the fame fpirit, and then 
applying the flame of a candle to the mouth of the 
phial, the moment that it was uncovered, after it 
had been taken out of the bafon. This remarkable 
effeft I haftily concluded to have arifen from the in¬ 
flammable air having been in part deprived of its in¬ 
flammability, by means of the flronger affinity, 
which the fpirit of nitre had with phlogifton, and 
therefore I imagined that by letting them ftand longer 
in contact, and cfpecially by agitating them ftrongly 
together, I fhould deprive the air of all its inflam¬ 
mability ; but neither of thefe operations fueceeded, 
for frill the air waa only exploded at once, as before. 
And laftly, when I pstffed a quantity of inflammable 
air, which had been mixed with the fumes of fpirit 
of nitre, through a body of water, and received it In 
another veflel, it appeared not to have undergone 
any change at ail, for it went off in feverai fueceffive 
ejaplofions, like the pureft inflammable air. The 
eSMb ;j|^oy«s»entioned muft, therefore, have been 
owtog the lames of the ijpirit of nitre Supplying 
: . , . the 
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the place of common air for the purpofe of ignition,' 
which is analogous to other experiments with 
nitre. 

Having had the curiofity, on the 25th of July 
177 a, to expofe a great variety of different kinds of 
air to water out of which the air it contained had 
been boiled, without any particular view} the refult 
was, in feveral refpe&s, altogether unexpe&ed, and 
led to a variety of new obfervations on the properties 
and affinities of feveral kinds of air with refped to 
water. Among the reft three fourths of that which 
was inflammable was abforbed by the water in about 
two days, and the remainder was inflammable, but 
weakly fo. 

Upon this, I began to agitate a quantity of ftrong 
inflammable air in a glafs jar, ftanding in a pretty 
large trough of water, the furface of which was 
expofed to the common air,, and I found that when 
I had continued the operation about ten ; minutes, 
near one fourth of the quantity of air had difap- 
peared j and finding that the remainder made an 
effervefcence with nitrous air, I concluded that it 
muft have become fit for refpiratiori, whereas this 
kind of air is, at the firft, as noxious as any other 
kind whatever. To afeertaia this, I put a moufe 
into a vefiel containing 2§ ounce meafures of it, and 
obferved that it lived in it twenty minutes, which is 
as long as a moufe will generally live in the fame 
quantity of common air. This moufe* was even 
token out alive, and recovered very well. ■ Still alfo 
the air in which it had breathed fo long was inflam¬ 
mable, though very weakly fc. I have even found 
it to be fo when a moufe has a&ually died in it. 

A a 2 Inflam- 
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Inflammable air thus diminifhcd by agitation in 
water, makes but one explofion on the approach of 
a candle exactly like a mixture of inflammable air 
with common air. 

From this experiment I concluded that, by con¬ 
tinuing the fame proccfs, I fhoiild deprive inflam¬ 
mable air of all its inflammability, and this I found, 
to be the cafe j for, after a longer agitation, it ad¬ 
mitted a candle to burn in it, like common air, only 
more faintly j and indeed by the teft of nitrous air 
it did not appear to be near fc good as common air. 
Continuing the fame procefs ftili farther, the air 
which had been moft ftrongly inflammable a little 
before, came to extinguifh a candle, exactly like air 
in which a candle had burned out, nor could they 
be difhnguifbcd by the teft of nitrous air. 

I found, by repeated trials, that it was difficult to 
catch the time in which inflammable air obtained- 
from metals, in coming to extinguifh flame, was ini 
the ftate of common air, fo that the transition from. 
the one to the othe* muft be very fhort. 1 readily,, 
however, found this ftate in a quantity of inflam¬ 
mable air extracted from oak, which air 1 had kept 
by me a year, and in which a plant had grown*, 
though very poorly, for fotne pat* of the time. A 
quantity** of this air, after being agitated in water till 
it was dimmifhed about one half; admitted* a candle 
to burn in ^exceedingly well, and was even hardly 
to be diftinguUhed from common air by the teft of 
nitrous air. 

I took fbme pains to afeertaio ■ the quantity of dt». 
min^tkm, < in- frofh made and', very highly inflatn* 
ison* at whiohdt ceafedto be inflame. 

''V ; v ■ enable* 
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mable, and, updn the whole, I concluded that it vteS- 
fo when it was diminilhed a little more than 
one half: for a quantity which was diminished 
exa&ly one half had fomething inflammable in it,, 
but in the flighteft degree imaginable. 

Finding that water would imbibe inflammable air,. 
I endeavoured to impregnate water with .It, by the 
fame procefs by which I had made water imbibe 
fixed air 5 but though I found that diftilled water, 
would imbibe about one fourteenth of its bulk of in¬ 
flammable air, I could not perceive that, the fafte ofi 
it was fenfibly altered., 

IV. 

©.ft Air infected with animal respiration,-, 

OR PUTREFACTION.. 

That candles will burn only, a certain time,- is a> 
fa< 5 t not better known, than it. rs that animals cam 
live only a certain time, in a given quantity of air j; 
but the caufe of the death , of the animal is not better.'- 
known than that of the extinction of flame in the:- 
fame circumftances * and when once any quantity of. 
air has been rendered noxious by animals breathing . 
in it as long as they could,, I do not - know that any 
methods have been difcovered of-rendering it fit for- 
breathing again. It is evident, however, that.there.- 
muffc be- forne proviflon in nature for this purpofe, as;, 
well .as.for that of rendering the air fit for. fuftaining* 
flame j for without it the whole mafs of the atmo- 
fphere would, in time, become, unfit for the purpofe 
of animal life j and .yet there* is- no reafon to think 
that it is, atprefent, atalllefs fit for refpiration than < 
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it has ever been. I flatter myfelf, however, that I 
have hit upon two of the methods employed by na¬ 
ture for this great purpofe. How many others there 
may be, I cannot tell. 

When animals die upon being put into air 
in which other animals have died, after breathing in 
it as long as they could, it is plain that the cauie of 
their death is not the want of any pabulum vltar, 
which has been fuppofed to be contained in the air, 
but on account of the air being impregnated with 
fomething ftitnulating to their lungs; for they alraoft 
always die in convullons, and are fometimes affe&ed 
fo fuddenly, that they are irrecoverable after a Angle 
infpiration, though they be withdrawn immediately, 
and every method has been taken to bring them to life 
again. They are affe&ed in the fame manner, when 
they are killed in any other kind of noxious air that 
I have tried, viz. fixed air, inflammable air, air 
filled with the fumes of brimftone, infe&cd with 
putrid matter, in which a mixture of iron filings and 
brimftone has flood, or in which charcoal has been 
burned, or metals calcined, or in nitrous air, &c. 

If a moufc (which is an animal that I have com¬ 
monly made ufe of for the purpofe of thefe experi- 
mdnfsVcan ftand the firft fhock of this ftimulus, or 
has-wen habituated to it by degrees, it will live a 
conflderable time in air in which other mice will 
die iriftantaneoufly. I have frequently found that 
when a number of mice have been confined in a 


given quantity of air, lefe than half the time that 
they have a&ually lived in it, a frefh moufe has been 
fipkfttly thrdwn into convulfions, and died upon 
btilPg pa|10 them. It k evident, therefore, that if 

..WnF.-V.. 'the 
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the experiment of the Black Hole were to be re¬ 
peated, a man would Hand the better chance of fur- 
viving it, who fhould enter at the firft, than at the 
laft hour. I have alfo obferved, that young mice 
will always live much longer than old ones, or than 
thofe which are full grown, when they are confined 
in the fame quantity of air. I have fometimes known 
a young moufe to live fix hours in the fame circura- 
ftances in which an old moufe has not lived one. 
On thefe accounts, experiments with mice, and, for 
the fame reafon, no doubt, with other animals alfo, 
have a confiderable degree of uncertainty attending 
them} and therefore, it is neceflary to repeat them 
frequently, before the refult can beabfolutely depend¬ 
ed upon. 

The difcovery of the provifion in nature for re- 
floring air, which has been injured by the refpiration 
of animals, having long appeared to pie to, he onepf 
the moil important problems in natural philofophy, 
I have tried a great variety of fchemes in order to 
eifed it. In thefe, my guide has generally been to 
confider the influences to which the atmofphece is, 
in fad, fexpofedi and, as fome of my unfu'ccefsful 
trials may be of ufe to thofe who are difpofed to take 
pains in the farther inveftigation of this fubjed, I 
fhall mention the principal of them. 

The noxious effluvium with which air is loaded 
by animal refpiration, is not abforbed by Handing 
without agitation in freih or fait water. I h^ve kept 
it many months in frefh water,; yvhen, inftead of 
being meliorated, it has feemed to become even more 
deadly, fo as to require more time to reftore it, by 
the methods which will be explained hereafter, than 
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air which lus been lately made noxious. I have 
even fpent fcvcral hours in pouring this air from one 
glafs vejfel into another, in water, fometimes as cold, 
and fometimes as warm, as my hands could bear it, 
and have fometimes alfo wiped the veliels many 
times, during the courfe of the experiment, in order 
to take off that part of the noxious matter, which 
might adhere to the glafs veflels, and which evi¬ 
dently gave them an often five frnell j but all thefc 
methods were generally without any fcnfible effedt. 
The motion, alfo, which the air received in thefc 
■qrpumffcances, it is very evident, was of no ufe for this 
purpofe. 

This kind of air is not reftored by being expofed to 
tthe light, of by any other influence to which it is 
•expofed, when confined in a thin phial, in the open 
.air, for fome months. 

Among other experiments, I tried a great variety 
■of different effluvia, which are continually exhaling 
into the air, cfpccially of thofe fubftances which are 
known to refift putrefaction j but I could not by thefc 
■means effedt any melioration of the noxious quality of 
this kind of air. 

Having read, in the Memoirs of the Imperial So* 
•ciety, of at-plague not afflidtiog a particular village, 
in which there was a large fulpbur work, I imme¬ 
diately fumigated a quantity of this kind of air; or 
.(which will hereafe appear to be the very fame 
thing) air tainted with putrefaction, with the fumes 
•pf burning brimftone, but without any cfte£t 

once imagined, that the nitrous acid in the air 
#gh$ b$ the general reftorative which I was in 
^drthecoqjediufe wa*favo»red*by find- 
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ing that candles would burn, and animals live, in 
air extra&ed from faltpetre. I therefore fpent a 
•good deal of time in attempting, by a burning-glafs, 
and other means, to impregnate this noxious air 
with fome effluvium of faltpetre, and, with the fame 
view, introduced into it the fumes of the fmoaking' 
fpirit of nitre; but both thefe methods were altoge¬ 
ther ineffectual. 

In order to try the effeCt of heat, I put a quantity 
of air, in which mice had died, into a bladder, tied 
to the end of the ftem of a tobacco-pipe, at the other 
end of which was another bladder, out qf which the 
air was carefully prefled. I then put the middle 
part of the ftem into a chafing-dilh of hot coals, 
ftrongly urged with a pair of bellows; and, prefling 
the bladders alternately, I made the air pafs feveral 
times through the heated part of the pipe. I, have 
alfo made this kind of air very hot, Handing in water 
before the fire. But neither of thefe methods were of 
any ufe. 

• Rarefadion and condenfation by inftruments were 
alfo tried, but in vain. 

Thinking it poffible that the earth -might imbibe 
•the noxious quality of the air, and thence fupply the 
roots of plants with fuch putrefeent matter as is 
known to be nutritive to them, I kept a quantity 
of air, in which mice had died, in a phial, one half 
•of which was filled with fine garden mould j but, 
though it flood two months in thefe circumftaaces, 
it was not the better for it., ' 

I once imagined that, fince feveral’kinds of air 
cannot be long feparated from common air, by being 
confined in bladders, in bottles well corked, or even 
; Voif. LXII. Bb " " doled 
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dofed with ground floppies, the affinity between 
this noxious air and the common air might be io 
great, that they would mix through a body of water 
interpofed between them; the water continually re¬ 
ceiving from the one, and giving to the other, espe¬ 
cially as water receives foine kinds of impregnation 
from, I believe, every kind of air to which it is con¬ 
tiguous ; but I have ieon no realbn to conclude, that 
a mixture of any kind of air with the common ait- 
can be produced in this manner. T have kept air in 
which mice have died, air in which candles have 
burned out, and inflammable air, Separated from 
the comnion air, by the flighted partition of water 
that I could well make, fo that it might not eva¬ 
porate in a day or two, if I Should happen not to 
attend to them; but I found no change in them 
after a month or fix weeks. The inflammable air 
was ftill inflammable, mice died inftantly in the air 
in which other mice had died before, and candles 
would not bum where they had burned oat before.- 

Since air tainted with animal or vegetable pu¬ 
trefaction is the fame thing with air rendered ik, •. 
xious by animal refpiration, I (hall now recite the 
obfervations which I have made upon this kind of air, 
before l treat of the method of reftoring them. 

That thefe two kinds of air are, in fad, the feme- 
thing, I conclude from their having fevcral remark¬ 
able common properties!, and from their differing in- 
nothing that I have been able to obferve. They 
equally extinguish flame, they are equally noxioua. 
to animals, they arc equally, and in the fame way, 
thc .fmeU, they arc equally. dimittUbed, 
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in their quantity, they equally precipitate in lime- 
water, and they are reftored by the fame means. 

Since air which has palled through the lungs is the 
fame thing with air tainted with animal putrefadion, 
it is probable that one ufe of the lungs is to carry off 
a putrid effluvium, without which, perhaps, a living 
body might putrefy as foon as a dead one. 

When a moufe putrefies in any given quantity of 
air,, the bulk of it is generally increafed for a few 
days; but in a few days more it begins to Ihrink up, 
and generally, in about eight or ten days, if the wea¬ 
ther be pretty warm, it will be found to be djminilhed 
4, or.*, of its bulk. If it do not appear to be di- 
minifhed after this time, it only requires to be paficd 
through water, and the diminution will not fail to 
be fenfible. I have fometimcS' known almoft the 
whole diminution to'take place, upon once or twice 
paffing through the water. The'fariie is the', cafe 
with air, in which animals have breathed as long as 
they could. Alfo, air in which candles have burned 
out may almoft always be farther reduced by this 
means. All thele precedes, as X obferVed before, 
feem to difpofe the compound maft of air to part 
with fome conftituent part belonging to it} and this 
being mifeibie with water, muft be brought into 
contact with it, in order to mix with it to the 
tnoft advantage, efpecially when its union with the 
Gther conftituent principles of the air is but partially 
broken. ; ^ ^ 1,1 - ’' 

I haveputmice into veflfels which had their mouths 
immerfed in quickfilver, and obferyied that the air 
■was not much contracted after they we re dead or 
.cold; bat upon withdrawing the mice, and admitting 

i b a .Jim® 
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lime-water to the air it immediately became turbid., 
and was contracted in its di mentions asufunl. 

I tried the lame thing with air tainted with putre¬ 
faction, putting a dead monte to a quantity of 
common air, in a veflcl which had its mouth im- 
inerled in quiektilver, and after a week 1 took the 
motile out, drawing it through the quiektilver, and 
obferved that for iotne time there was an apparent 
incrcafe of the air perhaps about After this, 
it flood two days in the quicksilver, without any 
fenfiblo alteration ; and then admitting water to if, 
it began to be nbltnbed, and continued let, fill the 
original quantity was dimini fhed about If, in- 
ftead of'common water, I had made ule of lime 
water in this experiment, I make no doubt but it 
would have become turbid. 

If a quantity of lime-water in a phial be put under 
a glafs* veflid Handing in water, it will not become 
turbid, and provided the accds of the common air 
be prevented, it will continue lime-water, I do not 
know how long \ but if a moufe be left to putrefy in 
the veil'd, the water will depofit all its lime in a lew 
days. This may be owing to the fixed air being 
transferred from the putrid moulc into the water, ami 
yet it is evident that there is a putrid effluvium intircly 
diftind from this kind of air, and which has very 
different properties. 

It is a doubt with me, however, whether the 
putrid diluvium be not chiefly fixed air, with the ad¬ 
dition of fome other effluvium, which has the 

B >wer of dummfbing common air. The rdem* 
ance between the true putrid effluvium and fixed 
ak is the following experiment, which is at decilitre 

{U 



as I can poflibly contrive it, appeared to be very 
great} indeed, much greater than I had expected. 
I put a dead moufe into a tall glafs veffel, and 
having filled the remainder with quickfilver, and let 
it, inverted, in a pot of quickfilver, I let it ftand 
about two months, in which time the putrid effluvium, 
iffuing from the moufe had filled the whole veffel, 
and part of the diffolved blood, which lodged upon 
the furlace of the quikfilver, began to be thrown out. 
I then filled another glafs veffel, of the fame fizeand 
lhape, with as pure fixed air as I could make, and 
expolcd them both, at the fame time, to a quantity 
of lime-water. In both cafes the water grew turbid 
alike, it rofc equally fall in both the veffcls, and like- 
wife equally high} fo that about the fame quantity 
remained unabforbed by the water. One of theie 
kinds of air, however, was exceedingly fweet and 
pleafant, and the other infufferably oifenfive } one of 
them alfo would have made an addition, to any 
quantity of common air with which it had been 
mixed, and the other would have diminilhed it. 
This, at lead, would have been the eonfequence, iff 
the moufe, itfelf had putrefied in any quantity of air. 

It feems to,depend, in fome meafure, upon the 
time, and other circumftances, in the diffolution of 
animal or vegetable fubffances, whether they yield 
the proper putrid effluvium, or. fixed, or inflammable 
air,} but the experiments which I have made upon 
this, fubjed, have not been numerous enough to* 
enable noe to decide with certainty concerning thofe- 
circumftances. Putrid cabbage, green, or boiled, in- 
feCts the air in the very fame manner as putrid animal 
fubftances. Air thus tainted is equally contracted 
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in it-; ubncnflonr, it penally oxOiguiflu:? flame, anti 
is equally noxious to suiun.ds ; hot they a fil'd t the air 
vety differently if the heat tint is applied to them ho 
cnnfukruWc. If heel or mutton, taw, or boiled, ho 
placed io near to the fuc, that the heat to which it 
ir. ex poled lhall equal, or tauter exceed, tliai of tin: 
blood, a eonliderablu quantity of air will be generated 
in a day or two, about 'th of which l have generally 
found to be abibilxd by water, while all the tell was 
inflammable 5 but air generated from vegetables, in 
the. fame circum fiances, will be altnoft all fixed, and 
no part of it inflammable, This 1 have repeated 
again and again, the whole proeds being in quick - 
: iilver 5 lb that neither common air, nor water, had 
arty accefs to the fubftance on which the experiment 
was made j and the generation of air, or effluvium 
of any kind, except what might bo ablbrbed by 
quicklilver, or re for bed by the iubllmce itleif, might 
be diflindtly noted. 

A vegetable fubftance, after (landing a day or two 
in thefe circumftances, will yield nearly all the air 
•that can be extraded from it," in that degree of heat j 
whereas an animal fubftance will continue to give 
more air or diluvium, of fume kind or other, with 
very little alteration, for many weeks. It is re¬ 
markable, however, that though a piece of beef or 
mutton,, plunged in quicklilver, and kept in this de¬ 
gree of heat, yield air, the bulk of which h inflam¬ 
mable, and contrails no putrid fmell (at teaft, in it 
day or two), a moufc treated in the fame maimer, 
yields the proper putrid effluvium, as, indeed the 
fi^ll fhflkicntiy indicate:; j and this -effluvium docs 

' ” V'-.i. ... -. .... - ■ i«ilhcc 
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cither itfelf extinguifh flame, or has in it fuch a mix¬ 
ture of fixed air, as to give it that property. 

That the putrid effluvium will mix with water 
feems to be evident from the following experiment. 
If a moufe be put into a jar full of water, (landing 
with its mouth inverted in another veficl of water, a 
confiderable quantity of elaftic matter (and which 
may, therefore, be called air) will foon be generated, 
unlefs the weather be fo cold as to check all putre- 
fadion. After a ffiort time, the water contrails an 
extremely fetid and offenfive fmell, which feems to 
indicate that the putrid effluvium pervades the water,, 
and affedts the neighbouring air; and fince, after this,. 
there is oft’en no increafe of the ait*i that' feems-to be 
the very fubftance which is carried off through the 
water, as faff as it is generated; and the offenfive 
fmell is a fufficient proof that It is not fixed air.- For. 
this has a very agreeable flavour,' whether it be- pro¬ 
duced-by fermentation, or extraffed from chalk by 
oil of vitriol; affe&ing not only the mOuth, but 
even the nollrils, with a pungency which is pe¬ 
culiarly pleafing to a certain degree, as any p?rfon ; 
may eafily fatisfy himfelfwho will chufe to - make 
the experiment. If the water in which - ! the moufe. 
was immerfed, and which is fatnrated-with the pu¬ 
trid air, be changed, the greater part of the- putrid 
air will,- ! in a. day or two, be abforbed, though the 
m-oufe'continues to yield:the putrid effluvium as be¬ 
fore;? for as foon as this frefh water become$faturated 
with it, itibegins to be offenfive -to the fmell, and 
the quantity ofothe putrid air upon itsfurface increa- 
fes as before.* ; -1 kept a motife producing putrid air in, 
this manner for the lpace of ffveral months... 
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Six ounce mcafurcs of air not readily nbforbcd by 
water, appeared to have been generated from one 
jmoiifc, which had been putrefying eleven days in con- 
J'med air, before it was put into ajar which was quite 
•Jilled with water, for the purpofc of thisoblcrvntion. 

Air thus generated iTom putrid mice handing' in 
water, without any mixture ot common air, ex- 
tinguifhes flame, and is noxious to animals, but 
not more fo than common air only tainted with pu¬ 
trefaction. it Ls exceedingly difficult and tedious to 
collect a quantity of this putrid air, not milciblo in 
water, 1b very great a proportion of what is collect¬ 
ed being ablbrbed by the water, in which it is kept; 
but what that proportion is, I have not endeavoured 
•to afeertajn. . 

Though a quantity of air he dimimfhed by any 
jfubftance putrefying in it, I have not yet found the 
fame efFcft to be produced by a mixture of putrid air 
with common air; but, in the manner in which I 
have hitherto made the experiment, l was obliged 
to let the putrid air, pals through a body of water; 
which might inftantly abforb whatever it was in the 
putrid fubflance, that diminifhed the common air. 

In feds of various kinds live perfectly well la 
air tainted with animal or vegetable putrefa&ion, 
when .a Angle infpiration of it would have inftantly 
killed any animal. I have frequently tried the ex¬ 
periment with Hies and butterflies. I have alto 
obferved, that the aphides will thrive as well upon 
plants growing in this kind of air, as in the ojwn 
i have even been frequently obliged to take 
$1&sn$,-:QUt of the putrid air in which, they were 
growi^ oa purpofe to btufli away the fwarmt.of 
' 4 thefc 
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thefe infefts which infe&ed them ; and yet fo ef¬ 
fectually did lome of them conceal themlelves, and 
i'o fa ft did they multiply, in thefe circumftances^ 
that 1 eould feldom keep the plants quite clear of 
them. 

When air has been frefhly and ftrongly tainted 
with putrefaction, fo as to finell through the water, 
fprigs of mint have prefently died, upon being put 
into it, their leaves turning black; but if they do 
not die prefently, they thrive in a moll furprizing 
manner. In no other circumftances have I ever 
feen vegetation fo vigorous as in this kind of air, 
which is immediately fetal to animal life. Though 
thefe plants have been crouded in jars filled with this 
air, every leaf has been full of life; frefh (hoots 
have branched out in various directions, and have 
grown much fafter than other fimilar plants, grow¬ 
ing in the fame expofure in common air. { 

This obfervation led me to conclude, that <pian&, 
inflead of afferiing the air in the feme manner with 
ftnimal refpiration, reverie the effe&s of breathing, 
and tend to keep the atmofphere fweet and whole- 
fame, when it is become noxious, in confequcnce 
Of animals living and breathing, or dying and pu¬ 
trefying in it. 

■ In order to afcertain this, I took a quantity of air, 
ttiade thoroughly noxious, by mice breathing and 
dying in it, and divided it into two parts; one-of 
which I put Into a phial immerfed in water; and to 
the other (Which was contained in a glafsjas, Hand¬ 
ing in Water) I put a fprig of -mint. This* was about 
the beginning of Auguft r 771, and after eight or 
nine days, I found that a moufe lived perfectly well 
4- Vol. LXII. C c in 
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in that part of the air, in which the fprig of mint had 
grown, but died the moment it was put into the 
other part of the fame original quantity of air.; and 
which i had kept in the very fame expofure, but 
without any plant growing in it. 

This experiment 1 have feveral times repeated; 
fometimes tiling air, in which animals had breathed 
and died; fometimes ufing air tainted with vege¬ 
table or animal putrefa&ion, and generally with 
the fame fuccels. 

Once, I let a moufc live and die in a quantity of 
air, which had been noxious, but which had been 
reftored by this procefs, and it Jived nearly as long 
as I conjefcluredtt might have done in an equal quan¬ 
tity of frefh air $ but, this is & exceedingly various* 
that it is not eafy to form any judgment from it; 
and in this cafe the fymptom of difficult nfftratmt 
feemed to begin earlier than it would have done in 
common air. 

Since the plants that I made ufe of manifclUy 
grow and thrive in putrid air; jfince putrid matter 
is well known to afford proper nourilhment for the 
roots of plants; and lincc it is likewile certain that 
they receive nourilhment by their leaves as well as 
by their roots, it feems tO ( be exceedingly probable, 
that the putrid effluvitlm is in dome, meafure extratf- 
ed from the air, by means of the leaves of plants, and 
therefore that they render the remainder more &t for 
refpiratfon. 

Towards the end of the year tome experiments 
of this kind did not anfwcr fo well as they had done 
bad mftanec* of the rckpUng tiiip 
noxious Hate, 
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fufpended my judgment concerning the efficacy of 
plants to reftore this kind of noxious air, till 1 
fhould have an opportunity of repeating my experi¬ 
ments, and giving more attention to them. Ac¬ 
cordingly I refumed the experiments in the fum- 
nier of the year 1772, when I prefently had the 
moft indifputable proof of the reftoration of putrid 
air by vegetation; and as the fad is of feme im¬ 
portance, and the fubfequent variation in the flate 
of this kind of air is a little remarkable j I think 
it neceffary to relate fome of the fads pretty cir- 
cumftantially. 

The air, on which I made the firft experiments, 
was rendered exceedingly noxious by mice dying in. 
it- on the 20th of June. Into a jar nearly filled 
with one part of this air, I put a fprig of mint, 
while I kept another part of it in a phial, in the 
fame expomre; and on the 27th of the fame month, 
and not before, I made a trial of it, by introducing 
a moufe into a glafs veffel, containing a * ounce mea- 
fures filled with each kind of air; and I noted the 
following fads. 

When the veffel was filled with the air in which 
the mint had grown, a very large moufe lived five 
minutes in it, before it began to fhew any fign of 
tmeafinefs. I then took it put, and found it to be as 
ftrong and vigorous as when it was firft put in; 
wfcferfcas in 1 that -air which had been kept in the 
pfc&l only, without a plant growing in it, a younger 
mhttfe continued not longer than two or three fe- 
conds, and was taken out quite-dead. It ,never 
breathed after, and was' immediately motionlefs. 
After half an hour, in which time the larger moufe 
<h \- Ccz (which 
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(which I had kept alive, that the experiment might 
be made on both the kinds of air with the very 
fame animal) would have been iufficiently recruited, 
ftippofing it to have received, any injury by the 
former experiment, was put into the fame vdfel of 
air ; but though it was withdrawn again, after be¬ 
ing in it hardly one lecond, it was recovered with 
difficulty, not being able to ftir from the place for 
near a minute. After two days, 1 put the fame 
moufe into an equal quantity of common air, and 
obferved that it continued (even minutes without 
any fign of uneafinds; and being very uneafy after 
three minutes longer, I took it out. Upon the 
whole, I concluded that the refiored atr wanted 
about on# fourth of being as wholelome as common 
atr. The fame thing alio appeared when l applied 
the teft of nitrous air. 

In the feven days, in which the mint was grow* 
tng in this jar of noxious air, three old fhoots had 
extended themfelm about three inches, and fcvtral 
ucw ones bad made their appearance in the fame 
time. Dr, Franklin and Sir John Pringle happened 
to be with me, when the plant had beep three or 
four'days in this flute, and took notice of its vigorous 
vegetation, and remarkably healthy appearance in 
that ttMfttifcment 


On the £bth of the fame month, a 'metric lived 
fourteen minutes, brenthing naturally piV-the time* 
and without appearing to be much uneafy, till the 
lafl iwo minutes, in air which had been rendered 


nmihms hy mice breathing in it alinofi a year before* 
* had found to be moft highly noxious 99, 




j t ! > 
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but not exceedingly well, thefe eleven days; on which 
account, I bad deferred making the trial lb long. 
This reftored air was affe&ed by a mixture of ni¬ 
trous air, almoft as much as common air. 

As this putrid air was thus eafily reftored to a 
conliderable degree of fitnefs for refpiration, by 
plants growing in it, I was in hopes that by the 
fame means it might in time be fo much more 
perfectly reftored, that a candle would burn in 
tt; and for this purpofe I kept plants growing 
m the jars which contained this air till the 
middle pf following, but did not take fuffi- 

cientcare to pull out all the old and rotten leaves. 
The plants, however, had grown, and looked lo 
well upon the whole, that 1 had no doubt but that 
the air muft conftantly have beep ip a mending 
ji when I was exceedingly, fqrprizcd to find, 
op the a 4 ^ of that month, .thatthough theiir in 
one of the jars had not grown wpr ( le, .it ,was no. 
better, and that the air in' the'othe'r jar was fo much 
Wpriethan it.had been, that a.mpufc would have 
died ju .it in a.fe.w ftqojid.s. It alfo,made no effer- 
•vefqen^e ,wph .nittpy.S ah', as it.had ‘clone before. 

Sufpedling that-the fame plant might be capable 
of reft or in g putrid air to a certain degree only* 
or that plants might have a contrary tendency in 
feme ftyges of.their .growth, I withdrew .the old 
pjgut* Mid put a frelh one,ill its place; and found 

was reftoredfo its 
prmer ftate. This faft I cpnfider as a 

ver^y reixM^kabfe pnp» ,^ndof a far- 
^her.mve,ftagatiftii* asJt.m.ay throw more-light upon 
tjjp/, principles of veu^atipn, ,It is not, however* 
7 ” a fin S le 
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a Angle fh& j for I had fevcral inilanccs of the fame 
hind in the preceding year; hut it feemed (h very 
extraordinary, that air fhouU grow wnrl<- hy the 
continuance of tin* fame tre.itrueni 1 >v which if had 
grown better, that, whenever (tibf-rved it, J con¬ 
cluded that 1 had not taken fulfirienl caic to Satisfy 
rnyfelf of it.. previou.. reftoralinn. 

That plants are capable of perfeAly rcfloriugair 
injured by refpiration, may, l think, bn inferred 
With certainty from the perfeft refforation, by this 
means, of ah- which bad parted through my lungs, 
fo that a candle would bum in it again, though it 
had exthiguifhed flame before, and a part of the 
fame original quantity of air flili continued to do 
fo. Of this one inftance occurred in the year 1771, 
a fprig of tnhtt having grown in a jar of this kind 
of air, frond the 25th of July to the 17th of Au- 
guft following; and another trial I made with the 
lame fucccfs the 7th of July 1772, the plant having 
grown in it from the 29th of June preceding, Xu 
this cafe alfot found that the dVeift was not owing 
to any virtue in the leaves of mint; for 1 kept them 
conftantly changed in a quantity of this kind of 
air, for a confiderable time, without making any 
fenftble alteration in it. - ; - , 


Thefe proofs of a partial reftoration of Air by 
plants in % Skate of vegetation, though in a con¬ 
fined and unnatural fltuation, cannot wit render it 
highly probable, that theinjnrytvhieh is continually 
done to the atmofpherc by the rcfpfration of fu«t 
aMiumber of animals, and the putrefa&ion Of fbdi 
: ; feoth vegetable and 

f -■ *“*’ !n| P drod by ** v«g*mmmn. 
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And, notwithstanding the prodigious mafs of at? 
that is corrupted daily by the abovementioned caufes; 
yet, if we confider the immcnfc profufion of ve¬ 
getables upon the face of the earth, growing in 
places fuited to their nature, and consequently at 
full liberty to exert all their powers, both inhaling 
and exhaling, it can hardly be thought, but that 
it may be a Sufficient counterbalance to it, and 
that, the remedy is adequate to the evil. 

Dr. Franklin, ; who, as I have already obferved. 
Saw Some of my plants in a very flourithing State, 
in highly noxious air, was pleafed to exprefs very 
great Satisfaction with the refult of the experi¬ 
ments. In his anfwer to the letter in. which I in¬ 
formed him. of it, he fays,. 

« That the vegetable creation Should reftorc the 
u air which is Spoiled by the animal part of it, 
“ looks like a rational fyftem, and feems to be of 
“ a piece with the reft. Thus fire purifies water 
“ all the world over. It purifies it by distillation* 
** when it raifes it in vapours, and lets it fall in 
rain; and farther ftill by filtration,, when,.keep- 
“ ing it fluid, it fuffersthat rain to percolate the 
“ earth. We knew before, that putrid animal fub- 
“ ftanccs were converted into fweet vegetables* 
“ when mixed with the earth,, and applied as 
** manure; and now,,it- feems, that the fame pu- 
“ trid fubftances,. mixed with the air,.have a Simi* 
u lar , effect., The Strong. thriving. State of youe 
« mint in putrid air feems to Shew that the air 4 s 
w mended by taking Something. front’ it, and not 
« by adding to it.**’ He adds,; “ I hope this will 
give Some check to the rage of deftroying. .trees, 
a • “ that: 
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“ that grow near lioufus, which has accompanied 
“ our late improvements in gardening, from an 
«« opinion of their being umvholvfomc. I am ccr- 
« tain, from long obiervation, that there is no- 
thing unhealthy hi the air of woods; for we 
«* Americans have every where our country hahi- 
“ tat ions in the midfl of woods, and no people on 
u earth enjoy better health, or are more prolific.” 

Having rendered inflammable air perfedlly in* 
noxious by continued agitation in a trough of water, 
deprived of its air, I concluded that other kinds of 
noxious air might be reftored by the fame means ? 
and I prefently found that this was the cafe with 
putrid air, even of more than a year’s {landing. I 
ah^il ohferve once for all, that this procefs has ne¬ 
ver failed to reft ore any kind of noxious ait on 
which I have tried it, viz. air injured by rcfpira¬ 
tion or putrefaction, air infe&cd with the fumes 
of burning charcoal, and of calcined metals, air 
in which a mixture of iron filings and brimftone, 
or that in Which paint made of white lend and oil 
has ftood, or air which has been dimimfhed by a 
mixture of nitrous air. Of the remarkable encdl 


which this proeds has on nitrous air itfclf, an ac- 
be given -in , its proper place, * , 

If this precels Be made in wafer deprived of air, 
either by tbit air pump, by boiling, by diftillation, 
or if frefh tain water he uled, the air Will always 
be climinifhed by the agitation; and this is cer¬ 
tainly the taken method of making the experi- 
the water be frefh pump water, ’there 
increafe eff the air fcftitftitiQUi 
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joining that which is in the jar. In this cafe, aifb> 
the air has never failed to be reftored; but then it 
might be fufpe&ed that the melioration was pro¬ 
duced by the addition of fome more wholefome 
ingredient. As thefe agitations were made in jars 
with wide mouths, and in a trough which had a 
large iiu-facc expofed to the common air, 1 take it 
for granted that the noxious effluvia, whatever 
they be, were firft imbibed by the water, and 
thereby tranfmitted to the common atmofphere. 
In fome cafes this was fufficiently indicated by the 
difagreeable fmcll which attended the operation. 

After I had made thefe experiments, I was in¬ 
formed that an ingenious phyfician and philofopher 
had kept a fowl alive twenty-four hour, in a quantity 
of air in which another fowl of the fame fize had 
not been able to live longer than an hour, by con¬ 
triving to make the air, which it breathed, pals' 
through no very large quantity of acidulated water, 
the furface of which was not expofed to the common, 
air; and that even when the water was not acidula¬ 
ted, the fowl lived much longer than it could have 
done, xf the air which it breathed had not been 
drawn through the water. As I fhould not have 
concluded that this experiment would have fucceed- 
ecl fo well, from any obfervations that I had made 
ppon the fuhjcfl, I took a quantity of air in which 
mice had died, and agitated it very ftrangly, firft in 
about five times its own quantity of diftillcd water, in 
the manner in which I had impregnated water with 
fixed air? but though the operation was continued a 
long time, it made no feafible change in the pro- 
pernes'of the air, I alfo repeated the operation with 
‘ Vou LX 1 I, Dd pump 
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pump water, but with as little efFe< 5 t. In this cafe, 
however, though the air was agitated in a phial, 
which had a narrow neck, the furfhcc of the water in 
the baton was confiderably large, and expofed to the 
common atmofpherc, which mult have tended a little 
to favour the experiment. In order to judge more 
precifely of the effect of thefe different methods of 
agitating air,. I transferee! the very noxious air, 
which 1 had not been able to. amend in the lead de¬ 
gree by the former method, into an open jar, Hand¬ 
ing in a trough of water; and when I had agitated 
it till it was diminiflied about one third, I found it 
to be better than air, in which candles hud burned 
, out, as appearedd>y the teft of the nitrous air* and 
a moufe lived in 2 i ounce meafures of it a quarter of 
an hour, and was not fenfibly affe&ed the firft ten 
or twelve minutes. 

In order to determine whether the addition of any 
acid to the water, would make it more capable of 
reftoring putrid air, I agitated a quantity of it in a 
phial containing very ftrong vinegar } and after 
that in aqua forth, only lmlr diluted with water; * 
but, by neither of thefe proceffcs was the air at alt 
mended, though the agitation was repeated at intern 
vals during a whole day* and it was moreover al-. 
lowed to hand m that iituation all night. 

Since*. however, water in thefe experiments mull 
have imbibed and retained a certain portion of tho 
noxious effluvia, before they could be tnmfmited to 
the external air, I do not think it improbable but that 
the . agitation of the fca and large lakes may be of 
ufe for the purification of the atmofpherc, 
’flu ftttrid. matter contained in water may bo 

imbibed 
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Imbibed by aquatic plants, or be deposited in forne 
other manner. 

Having found, by feveral experiments above- 
mentioned, that the proper putrid effluvium is fom'e- 
thing quite diftindt from fixed air, and finding, by 
the experiments of Dr. Macbride, that fixed airtor- 
icdts putrefadtion ; I once concluded that this effedt 
was produced, not by flopping the flight of the fixed 
air, or reftoring to the putrefying fubftance the 
very fame thing that had efcaped from it; atld 
which was the common vinculum of all its parts 
(which is that ingenious author’s hypothefis) but 
by an affinity between the fixed air and the putrid 
effluvium. It therefore occurred to me, that fixed 
air, and air tainted with putrcfadtion, though 
equally noxious when feparate, might make a 
wholefome mixture, the one corredting the other; 
and I was confirmed in this opinion by, I believe, 
not lefs than fifty or fixty inftances, in which air, 
that had been made in the higheft degree noxious, 
by refpiration or putrefadtion, was fo far fweetened, 
by a mixture of about four times as much fixed air 
that afterwards mice lived in it exceedingly well, 
and in fome cafes almoft as long as in common air. 

I found it, indeed, to be more difficult to reftore 
old putrid air by this means; but I hardly ever 
failed to do it, wbgn the two kinds of air had flood 
a long time together, by which I mean about a 
fortnight or three weeks. 

The reafon why I do not abfolutely conclude 
that the restoration of air in thefe cates was the 
effedt of fixed air, is that, when l made a trial of 
the mixture, I fometimes agitated the two kinds 

D d 2 of 
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of air pretty ftrongly together, in a trough of 
water, or at leall palled it ibvcral times through 
the water, from one jar to another, that the lu- 
perfluous fixed air might be abtbrhcd, not iu({Kit¬ 
ing at thattime that the agitation could have any 
other efteft; but having l'mce found that very vio¬ 
lent, and efpecially long continued agitation in 
water, without any mixture of fixed air, never 
failed to render any kind of noxious air in Ibmo 
tneafore fit for refpiration (and in one particular 
infiance the mere transferring of the air from one 
i&efifelto another through the water, though for a 
much longer time than l ever ultid for the mix¬ 
ture* of air, was of coofiderahk uic for the liime 
pvurpofo); i began to, entecum fome doubt of the 
efficacy, of fixed air, for that purpofe. In fome calcs 
affix the mixture of fixed air laid by no means fo 
much on die- putrid air as, from die genera¬ 
lity of my oblcrvacions, 1 fhould have expefkd* 

I wais; always awacc, indeed, that it might bo 
laid, that, the. refiduuna.of fixed air not being very 
noxious* fiieh an. addition mufi: contribute to mend 
the, putrid air; ,but, in order to obviate this ob- 
je&ion, loaice mixed the refiduum of as much 
fixed- air m h had founds: by a variety of .wills, to ■ 
be fidficieae tD oefl&re a given, quantity of putrid air, 
with an; equal quantity of putrid jdf, w-iehaufe mak¬ 
ing any fcnfible melioration of it; 

Upon the whole, I am inclined to think that 
thkeroeda could hardly haws fUccccded fo well as 
itioW swfch me, and in fo great rniwaher, of trials* 
unkfo; fiimAair have fome tendency to earre&ain, 
tamtfldwhhKlp>m*uop,ur 

$ •• ■; peiMly 
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perfectly agreeable to the analogy of Dr. Mac- 
bride’s difcoverics, and may naturally be expeCted 
from them, that it fhould have fuch an effect. 

By a mixture of fixed air I have made whole- 
fome the refiduum of air generated by putrefac¬ 
tion only, from mice plunged in water. This, 
one would imagine, a priori , to be the moft nox¬ 
ious of all kinds of air. For if common air only 
tainted with putrefaction befo deadly, much more 
might one expeCt that air to be fo, which was* ge¬ 
nerated from putrefaction only; but it feems to be 
nothing more than common air tainted with pu¬ 
trefaction, and therefore requires no other procefi? 
to fweeten it. In this cafe, however, we feerri to 
have an inftance of the generation of genuine com¬ 
mon air, though mixed with fomething that is 
foreign fo it. Perhaps the refiduum of fixed air 
may be another inftance of the fame nature. 

Fixed air is equally diffufed through the whole* 
mafs of any quantity of putrid air with which it h 
mixed? for dividing the mixture into two equal 
parts* they were reduced in the fame proportion 
by paffing through water.. But this is alio the cale 
with 1 forme of the kinds of air which will not incor¬ 
porate, as inflammable air, and air in which brim- 
fteue has burned. 

. M fixed air tend'to correct air which has been 
injured by animal refpiration or putrefaction, lime¬ 
kilns*. whkh,difeharge great quantities of fixed air, 
may be wholefome in the neighborhood, of popu¬ 
lous cities,, the atmosphere of whioh'naufo abound 
with- putrid effluvia;- I fhoukbthSnk alfo thae phy- 
ficians might avail themfelves of the application 
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■pf fixed air in many putrid diforders, efpcciully as 
• it may he fo eaiily adminiflerud by way of clyfler, 
where it would often find its way to much of the 
putrid matter. Nothing is to be apprehended from 
the diftention of the bowels by this kind of air, 
iince it is ft) readily ahfbrbed by any fluid or moil! 
•fubflance. Since fixed air is nor noxiou aperji', hut, 
like’fire,only in excels, I do not think it at all ha¬ 
zardous to attempt to breathe it. It is howcvei 
eafily conveyed into the flomach, in natural or 
artificial Pyrmont water, in brifkly fermenting li¬ 
quors, or a vegetable diet. It is pofliblc, however, 
that a confiderable quantity of fixed air might be 
imbibed by the abforbing vefieb of rhedkin, if the 
yvhole body ^-except tlwhead/Ihquld be tulpended 
■ over a veflelof ftrongly fermenting liquor; stud in 
feme putrid difbrders this treatment might be very 
falutary. If the body was cxpoled quite naked, 
there would be very little -danger from the cold in 
this fituation, and the air having freer accefs to 
*the fkin might produce a greater effe&. Being 
no phyfician, I run no rilk by throwing out theie 
random, and perhaps whimfical, propofals. 

•Having communicated my obfervations on fixed 
aif, and especially my fcheme of applying it by way 
■of cl$er m putrid! diforders, to Mr. Hey, an in* 
genioua furgeon in this town, a cafe prefently oc¬ 
curred, in which he had an opportunity of giving 
it a trial; and mentioning it tq Dr. Bird and Dr. 
'Crowther, two phyficians who attended the pa- 
'•tieqt, they approved the fcheme, and it was put 
’ #*?tefttiont both. by applying the* fixed m by 
■«Way*-mlyfter,-.and at the fame time making thc 
•4* patient 
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ptient drink plentifully of liquors ftrongly .impreg-- 
mted with it. The event was fuch, that 1 requcfted- 
Mr. Hey- tt) draw up a particular account of the cafe,. 
defcribing the whole of the treatment, that the pub-' 
lie might be fatisfied that this new application, of- 
fixed air is perfectly fafe, and alfo Have an oppor- • 
tunity of judging how far it had the effedt which I 
expected from it; and as the application is new, 
and not unpromifing, I fhall beg leave to fubjoin his • 
letter to me on the fubjeft, by way of Appendix to 
thefe papers. 


V;. 

Of Ant. IN WHICH A MIXTURE- OF BRIMSTONE. 
AND. FILINGS OF: IRON HAS-STOOD. . 


Finding in Dr. HdlesV account of his experiments', . 
that there was a great diminution of the quantity of “ 
air in.which a mixture of jpowdered brimftone and- 
filings of iron, made into a pafte with water,had flood, 

I repeated the experiment,* and found the diminution- 
greater than I had expected. The diminution of 
stir by this procefs is made as effectually, and as ex-, 
pgditioufly, in quickfilver as in water j and it may¬ 
be meafured with the greateft accuracy, becaufe there 
h neither any previous expanfion nor increafe of the- 
quantity of air, and becaufc it is fpjne time before 
it’begins to have any fenfible effedt. The dimi¬ 
nution of air by this procefs is various; but I have 

generally 
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generally found It to be between * and J of the 
whole. 

Air thus diminifhed is not heavier, hut rather 
lighter than common air t and though lime-water 
does not become turbid when it is expo(hd to this 
air, it is probably owing to the formation of a fdeiijtic 
fait, as was the cafe with theftmplc burning of brim* 
Hone abovementkmed. That fomething proceeding 
from the brimftone ftrongly affcils the water which 
is confined in the fame place with this brimftone, is 
manifeit from the very ftrong finell that it has of the 
volatile fpirit of vitriol. I conclude the diminution 
of air by this procefs is of the fame kind with the 
diminution of it in the other cafes, becaufc when this 
mixture is put into air which has been prcvjoufly 
dkahatfhed, either by the homing of candles, by 
refpiration, or putrefadion, though it never fails to 
diminifh it Tome thing more, it is, however, no far¬ 
ther than this procefs alone would have done it. 
If a frefh mixture be introduced into a quantity of 
air which had. been reduced by a former mixture, 
it has little or no farther effeft. 

I ofeferved, that when a mixture of this kind was 
taken out of a quantity of air in which a candle had 
before burned out, and in which it had flood for fc« 
veral days* it was quite cold and black, as it always 
becomw/in a coyafined place *, but it mrcfently grew 
very hot, fi»bafced ooyioufly, and fmdlcd very of* 
fenfively?, and when « was cold, it was brown, like 
the ruft of iron. 


£ once nut a mixture of this kind to a quantity of 
Ipmpfjweaif, made from iron, by wlii^h means 
■ ™|^#fhed 4 or r V in its bulks but, as far as 

' •*'" ! ' f 1 '■ 'Icould 
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1 could judge, it was ftill as inflammable as ever. 
Another quantity of inflammable air was alio redu¬ 
ced in the fame proportion, by a mouie putrefying 
in it; but its inflammability was not feemingly 
leflened. 

Air diminifhed by this mixture of iron filings and 
brimftorie, is exceedingly noxious to animals, and 
I have not perceived that it grows any better by 
keeping in water. The fmell of it is very pun¬ 
gent and offenfive. 

The quantity of this mixture which I madeufeof 
in the preceding experiments, was from two to four 
ounce meafures; but I did not perceive, but that 
the diminution of the quantity of air (which was 
generally about twenty ounce meafures) was as great 
with the fraalleft, as with the largeft quantity. How 
frnall a quantity is neceflary to diminifh a given 
quantity of air to a maximum, I have made no ex¬ 
periments to afeertain. 

As foon as this mixture of iron filings, with brim- 
ftone and water, begins to ferment, it alio turns black, 
and begins to fwell, and it continues to do fo, till it 
occupies twice as much fpace as it did at firft; and 
the force with which it expands' is great; but how 
great it is I have not endeavoured to determine. 

When this mixture is immerfed in water, it gene¬ 
rates no air, though it becomes black, and fwdls. 


E e 


Vol.LXH. 
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VI. 

O f nitrous A r a. 

Ever fmce I firft read Dr. Hales's mo ft excellent 
Statical Effays, 1 was particularly llruck with that 
. experiment of his, of which an account is given, 
Vol. I. p. 224, and Vol. II. p. 280 ; in which 
(common air, and air generated from the Walton 
pyjrites, by fpirit of nitre, made a-turbid red mix¬ 
ture, and m which part of the common air was ab¬ 
sorbed ; but I never expedit’d to have the latisfafliou 
of feeing this remarkable appearance, fuppofmg it to 
•‘be peculiar'to that particular mineral. Happening 
‘to'mem»n.tbM fubjeft to the Hon. Mr, Cavcndifh, 
whea l was in London, in the fpring of the year 
1772, he fard that he did not imagine but that 
other kinds of pyrites might anfwer as well as thar. 
which Dr. Hale* made tile of,., and that probably 
the red appearance of the mixture depended, upon 
the fpirit cr nitre only. This encouraged me to 
attend to the fubjajt; and having no pyrites, I lie- 
gap with the fokitibn of life different inetala in fpirit 
"ofmitre, and ( catching the air which was generated in 
the folutton, ! prefently Jound what l wanted, and 
a.gooddeal ntbre.- 

Beginning with the folution of braft, on the 4th of 
June i772,. .l firft found this remarkable fpecfcs of 
airj one effeft of which, though it was cafually oh* 

; ferved by Da Hales, he gave but little attention to; 
i - lmd which, as far as I know, has palled altogether 
.vMa^MHiced force his timtj, infomuch that no name has 
’ weft .given to it, I .therefore found n&jrftlf, contrary 

to 
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to my firfe rcfolution, under an abfolute neccfTity of 
giving a name to this kind of air itiyfelf. When I 
tirft began to fpeak and write of it to my friends, I 
happened to dimnguifh it by the name of nitrous air, 
becaufe I had procured it by means of fpirit of nitre 
Only; and though I cannot fay that I altogether like 
the term, becaufe this air is not got from all the me¬ 
tals by the fame fpirit, neither myfelf nor any 
of my friends, to whom I have applied for the pur- 
pofe, have been able to hit upon a better; fo'that 
1 am obliged, after all, to content myfelf with it. 

I have found that this kind of air is readily pro¬ 
cured from iron, copper, brafs, tin, filver/quickfil- 
ver, bifmuth, and nickel, by the nitrous acid only, 
and from gold and the rcgulus of antimony by aqua 
regia. The circumftanees attending the folution of 
each of ffiefe metals are various, but hardly worth 
mentioning* in treating of the properties of the air 
which they yield, which, from what metal feeder it 
is extracted, has, as far as I have been able to ob¬ 
serve, the very fame properties. 

One of the mod conspicuous properties of this kind 
of air is the great diminution of any quantity of com¬ 
mon air with which it is mixed* attended with a tur¬ 
bid. red, or deep orange colour, and a 'Contiderable 
heat. ThcfmcU of it, alfo, is very ftrong, and re¬ 
markable, but very much refembUngthat of fmoking 
fpirit of nitre. 

The diminution of a mixture of thls and common, 
air is not an equal diminution of both'die kinds, 
which is all* that Dr. Hale§ could obferve, but of the 
common air chiefly, though hot'.wholly. For if one 
• aieafure of nitrous air be put to two meafures of 
•K c ?, Common 
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common air, in a few minutes (by which time the 
effervefemeC will he over, and the mixture will have, 
recovered its transparency) there will want about one 
ninth of the original two mealims. i hardly know 
any experiment that is more adapted to umaxc and 
furprize than this is, which exhibits a quantity of 
air, which, as it were, devours a quantity of mother 
kind of air half as large as itl'elf, and yet is fo far from 
gaining any addition to its bulk, that it is diniimfhcd 
by it. If, after this full faturntion of common, air with 
nitrous air, more nitrous air he put to it, it makes an 
addition equal to its own bulk, without producing 
the leaf! rednefs, or any other vifihlc ellvM, 

That this diminution is chiefly in the quan'itv of 
common air, is evident front this obfervafton, that if 
the fmallefl quantity of common air be put to„:my 
larger quantity of nitrous air, though the (wo toge¬ 
ther will not occupy fo much fpnee as they did fepa- 
ratdy, yet the quantity will be ftill larger than that 
of the nitrous air only. One ounce meal’ure of com¬ 
mon aii*. being put to near twenty ounce rheafures of 
ji’trousair, made an addition to it of about half an 
ounce meafure. This, however, being a much greater 
prqportion than the diminution of common air, iirthc 
former experiment^ feems to prove that part of tfic 
dirtimutio^ ih ; the cafe is in the nitrous air. 
Beflaes, it will prefcntly appear, that nitrous air is 
fubjed to a moft remarkable diminution \ and as 
common air, in a variety of other cafes, fullers a di¬ 
minution from one fifth to one fourth, I conclude, 
t&At in this cafe nlfb it does not exceed that propor- 
dSkiladtherefore that the remainder of the dimi- 
aiTO^rapefts/thehierousak» 1 1 o.V •'/■upwt 
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In order to judge whether the water contributed 
to the diminution of this mixture of nitrous and 
common air, I made the whole procefs feveral 
times in quickfilver, tiling one third of nitrous, 
and two thirds of common air, as before. In this 
cafe the rednefs continued a very long time, and 
the diminution was not lo great as when the mix¬ 
tures had been made in water, there remaining one 
feventh more than the original quantity of com¬ 
mon air. This mixture flood all night upon the 
quickfilver; and the next morning I obferved that 
it was no farther diminifbed upon the admiffion of 
water to it, nor by pouring it l’cveral times through 
the water, and letting it Hand in water two days. 
Another mixture, which Hood about fix. hours on 
the quickfilver, was diminifhed a little more upon 
the admiffion of water, but was never lefs than 
the original quantity of common air. In another 
cafe, however, in which the mixture flood but a 
very fhort time in quickfilver, the farther dimi- 
xiution, which took place upon, the admiffion of 
water, was much more confiderablc j fo that the 
diminution, upon the whole, was very nearly as 
great as if the proeds had been intirely in water. 
It is evident from thefe experiments, that the di¬ 
minution is in part owing to the abforption by 
the water; but. that when the mixture is kept a 
long time, in a fituation in which there is no- 
water to abiorb any part of it, it acquires a con- 
flitution, by which, it is afterwards incapable of 
being abforbed by water. 

In order to determine whether the fixed part of 
common,air was depofited in the diminution of it 

by 
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'by nitrous air, 1 inclofed a vcilcl full of lime wa¬ 
ter in the jar iiv which ( he procefs was made, but 
it ocealioncd no precipitation of the lime; ami 
• when thc vtflel was taken out, after it had been 
in that {ittiation a whole day, the lime was ealsly 
precipitated by breathing into it as ufual. 

It (^exceedingly remarkable that this cffervcfecnce 
and diminution, occafioncd by the mixture of ni¬ 
trous air, is peculiar to common air, or air fit for 
ircipiration; and, as for as I can judge, from a 
:great number of obfervations, is at Icaft very 
;nearly, if not exa&ly, in proportion to its firneb* 
'for- this purpofe; fo that by this means the good- 
nefsof air may be diftinguUhcd much more accu¬ 
rately than it can be done by putting mice, or any 
■other animtils, to breathe in it. This was a moil: 
agreeable difeovery to me, as I hope it may lie an 
tileful one to the public; elpceially as, from this 
time, I had no occalion for io large a flock of mice 
as I had been ulcd to keep for the purpofe of thele 
experiments, ufing them only in thole which re¬ 
quired to, be very decifive; and in tittle calcs I have 
ieldom failed to know beforehand m what manner 
ithey would be «(Fc< 51 cch 

It is alio remarkable that, tm whatever account 
•?lr is'ttbfift for ref|)irjnitJrt, thi« lame'teft w'equally 
.Applicable. Thus there is not the leafl efterve* 
deence between nitrous and fixed air, or influmma* 
.hie air, or any fpccies of'diminilheii-air, AHb the 
•degree of diminution being from nothing at all to 
,more than one third of the whole of any quantity 
We are by this means in poUertion-bf * pro* 
,^lf!bufly%rge' fettle; by (Which ■vmtmy d*&‘mpxtih 
‘V ' ■* ■ very 
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very fmall degrees of difference in the goodnefs 
of air. I have not attended much to this circum- 
ftance, having ufed this' tcft chiefly for greater 
differences; but, if I did not deceive myfelf, I 
have perceived a real difference in the air of my 
ftudy, after a few perfons have been with me in 
it; and the air on the outfide of the houfe. Alfo a 
phial of air having been fent me, from the neigh¬ 
bourhood of York, it appeared not to he fo good 
as the air near Leeds; that is, it ‘was not dimi¬ 
nished fa much by an equal mixture of nitrous air, ■ 
every other cir-cumftance being as nearly the fame 
as I could contrive. It may perhaps 1 be poflible, > 
but I. have not yet attempted it, to diftinguifh 
feme of the different winds, or the air of different" 
times of the year, by this teft. 

By means of this teft I was able to determine ■ 
what I was before in doubt about, viz. the kind as - 
well as the degree of injury done to air by candles ■ 
burning in it. 1 could not tell' with certainty by 
means of mice, whether it was at all injured with 
refped to refpiration ; and yet if nitrous - air may 
bis depended upon forfumiffing an accurate teft, it 
mail be rather more than .one third worfe than • 
common air* and have been dimimffed by the 
fame general caufe of the other diminutions of air. 
For when, after many trials, I put - one meal u re 
of thoroughly putrid and highly noxious air, into 
the fame vcflcl with ,two meafures of good whok- 
fome air, and into another veflel an equal quan¬ 
tity, viz. three, meafures of air in which a candle 
had burned out; and then put equal quantities of 
iqtrous air to each of them, the former was di- 
jhkdffcd rather more than the latter. It agrees 

with 
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with this obii l'V.iiiun, that burned aii is farther 
diufminifhed both by putrefaction, an.! a mixture 
of inn filings ami hrimflone; and l tlunfoie, 
take It tor granted, by even other esuie ot' th<* 
diminution of air. It is probable, then tore, that 
burned air is air io far loaded with phlngiflon, a:, 
to be able to extinguifh a eat idle, which it may 
do long before it is fully tat united. 

Inflammable air with a mixture of nitrous air 
burns with a green flame. This makes a very 
pleafuig expeiimcnt when it is properly conducted. 
Ate,' for feme time, I chiefly made ufo of copper 
for the generation of nitrous air, I fu ll aterihul 
this circumftancc to that property of this metal, 
bjr' which it burns with a gftetr name; but I was 
ptefently finished that it mufl arill* from the Ipirit 
of nitre, for theefleft is the very fame from which¬ 
ever of the'metals the nitrous air is extract'd, all 
of which I tried for this pur pole, even fllvcr and 
gold. A mixture of oil of vitriol and fpirir of 
nitre in equal proportions diffblvcd iron, and the 
produce was nitrous air ; but a Ids degree of Ipirit 
of mitre' in the mixture produced air that wa in. 
flammable, mid which burned with a green flame. 
It allb tinged Common a^r A little red, tyud dhni> 
nUhetMtythbu^h rtot much.' 

'Fhe diminution of common air by a mixture of 
nitrous air, -is hot fo extraordinary as the diminu¬ 
tion which nitrous air itfelf is liibjeft to from a 
mixture of iron filings and hrimftoue, made into a 
pS^iwlth watt:r ; ’Thi* mixture, as I have already 
ob$^l<k diminifhes common air between one 
flft& ^d to^ fourth', but Mm ho fueh efled upon 
7 ■ ’ * any 
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any kind of air that has been diminifhed, and ten-; 
dered noxious by any other procefs; but when it 
is put to a quantity of, nitrous air, it duni- , 
nifhes it fb much, that no more than one fourth 
of the original quantity will be left. The e#e& 
of this procefs is generally perceived in five or fix 
hours, about which time the vifible effervefcence 
of the mixture begins; and in a very fhort time 
it advances fo rapidly, that in about an hour almoft 
the whole effedt will have taken place. If it be 
fuffered to. Hand a day or two longer, the air will 
flill be diminifhed farther, but only a very little 
farther, in proportion to the firfl diminution. The 
glafs jar, in which the air and this mixture have 
been confined, has generally been fo much heated 
in this procefs, that I have not been able to 
touch it. 

Nitrous air thus diminifhed has uot the peculiar 
fmell of nitrous air, but fmells juft like common 
air in which the fame mixture has flood; and it 
is not capable of being diminifhed any farther, by 
a frefh mixture of iron and brimflone. 

Common air faturated with nitrous air is aJfo 
no farther diminifhed by this mixture of iron 
filings and brimflone, though the mixture fer¬ 
ments with great heat, and fwells very much 
in it. 

Plants die very foon, both in nitrous air, and 
alfo jn common air faturated with nitrous air, but 
efpccially in the former. 

Neither nitrous air, nor common air faturated 
with, nitrous air, differs in fpecific gravity from 
common air, or, at leafl, fb little, that I could 
V.ql. LXIL F f not 
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not be fure of it, fomctimcs about three pints of 
it. feeming to be about half a grain heavier, and at 
other times as much- lighter than common air. 

Having, among other kinds of air, expofed a 
quantify "of nitrous air, to water out of which the 
air had been welt boiled, in the experiment to 
which I have more than once referred, as having 
been theoccafion of fevcral new and important ob- 
fervations, I found that of the whole was ab- 
forbed, Perceiving, to my great fnrprizc, that fo 
very great a proportion of this kind of air was 
miicible with water, I immediately began to agi¬ 
tate a confiderable quantity of it, in ajar {landing 
in t trough of the fame kind of water; and with 
about four times as much agitation as fixed air re¬ 
quires, it was fo far abforhed by the water, that 
only about one fifth remained. This remainder 
extinguished flame, and was noxious to animals* 
Afterwards I diramifhed a pretty large quantity of 
it to one eighth of its original bulk,, and the re¬ 
mainder ftill retained much of its peculiar fmcll* 
and diminifhed common air a little. A moulb 
alio died in it, but not fo fuddenly as if'would 
have done in pure nitrous air. In this operation 
the peculiar fmcll of nitrous air- is very maniftfl, 
the water being Aril- impregnated with, the air*, 
and then tranfmitting it to the common atmof* 
pherc.. ; 

This experiment gave- me the hint of impreg¬ 
nating water with nitrous air, in the manner in, 
Winch I had before done it with fixed air.; and 1‘ 
gffltetttfer ^btuad that diftilled water would imbibe 
8bo«*oi» tenth of its bulk of this kind of any and 

■ ’ . that 1 
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that it acquired a remarkably acid and aftringent 
tafte from it. Tlie fmell of water thus impreg¬ 
nated is at firft peculiarly pungent. I did not 
chufe to fwallow any of it, though, for any thing 
that I know, it may be perfectly innocent, and 
perhaps, in fome cales, falutary. 

This kind of air is retained very obftinately by 
water. In an exhaufted receiver a quantity of 
water thus faturated emitted a whitifli fume, fuch 
as fometimes iffues from bubbles of this air when 
it is firft generated, a\nd alfo fome air bubbles; 
but though it was fuffered to ftand a long time 
in this fituation, it ftill retained its peculiar tafte; 
but when it had flood all night pretty near the 
•fire, the water was become quite vapid, arid had 
degpfited a filmy kind of matter, of which I had 
ofteh collected a confiderable quantity from the 
trough in whrch jars containing this air had 
flood. This I fuppofe to bo a' precipitate of the! 
metal by the folution of which the nitrous air was 
generated. I have not given fo much attention to it 
as to know, with certainty, in what circumftances 
this depofit is made, any more than I do the mat¬ 
ter depofited from inflammable air abovepaentioned; 
for I cannot get it, at leaft in any confiderable 
quantity, when I pleafe; whereas I have often 
‘found abundance of it, when I did not expert if 
at all. 

The nitrous air with which «I made the firft im¬ 
pregnation of water was extracted from copper; but 
when I made the impregnation with air from quick¬ 
silver, the water had the very feme tafte, though 
:tlie matter depofited from if feemed to be of a dif- 

F f 2 - ferent 
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fcrcnt kind ; for it was whitifh, whereas the other 
ha.d a ycllowifh tinge. Except the firfl quantity 
of this impregnated water, I could never deprive 
any more that I made of its peculiar tafle. 1 have 
even let feme of it flam! more than a week, in 
phials with their mouths open, and fomuhne* 
very near the fire, without producing any altera¬ 
tion in it. 

Whether any of the fpirit of nitre be properly 
contained in the nitrous air, and be mixed with 
the. water in this operation, i' have not yet endea¬ 
voured to determine. This, however, may pro¬ 
bably be the cafe, as the fpirit of nitre is in a con- 
fiderablc degreo volatile. 

5 It will'perhaps bo thought, that the moll ufe- 
fill, if not the moft remarkable, of all the proper¬ 
ties of' this extraordinary kind of air, is its power 
of prefihving animal fubfhnces from putrefac¬ 
tion, and of refbring thofe tluit are already 
putrid, which it poffeftes in a for greater degree 
than fiked'nir. Mjjr firft obfervation of this was- 
altogether cafual. Hbving found nitrous air to 
fuffer fo great a diminution-as I have aheady men¬ 
tioned by a mixture of iron filings and brimftone, 
f'^as’willlngjto try whether it would be equally 
cfifin^niihbd 'by other caufea of the diminution of 
common' stir, efpccially by putrefaction ? and for 
this purpofeI put a.dead inoufe into a quantity of l 
it, and placed if 'near the fire, where the ten¬ 
dency to putrcfaCtlon was very great. In this» 
c^jTe there was a considerable diminution, vfa* from 
but not ib great as.I had cxpc&ed, the 
awHljpc powtr of the nitrous air having cheeked: 
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the tendency to putrefaction; for when, after a; 
week, I took the moufe out, I perceived, to my 
very great furprize, that it had no offenfive fmeli. 

Upon this I took two other mice, one of them« 
juft killed, and the other foft and putrid, and put 
them'both into the. fame jar of nitrous air, Handl¬ 
ing in the ufual- temperature of the weather,' in 
'the months of July and Auguft Of 1772; and ’> 
after 25 days, having obferved that there was little 
or no change in the quantity of the air, I took the • 
mice out? and, examining them, found them both 
perfectly fweet, even when cut through in-' all • 
places. That which had been put into the air 
when juft dead w«3 quite firm ; and the fleffl of the 
other, which had been putrid and foft,- was ftill. 
foft, but perfectly fweet.' 

In order to compare the antifeptic power of this < 
Mud of air with that of fixed air, I, examined, a- 
moofe which I had inclofed in a phial full offixed 
air, as pure-as Pcould make it^ and-which | had 
corked very-clofe; but'upon opening this phial ih- 
water, about a month after, I perceived that a 
large quantity of putrid effluvium had been gene* 
rated; for it ruffled with violence-out,pf the phial $ 
and the fmeli that came from -it,- the moment the 
cork was • taken out-, was infufferably offenfive. 
Indeed Dr. Macbride fays, that he could only reftore* 
wry thin pieces of putrid fiefh by means of fixed 
air. perhaps the ant-ifeptic power of thefe kinds’- 
of air may-berin proportion to their a,cjdity* If a; 
lktie-pains were taken with this fubjed, this_ re* • 
markable antifeptic power of < nitrous air might 
pofflbly. be-applied-to various ufes, -perhaps to the- 

prefemtibft 
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prefervation of the more delicate birds, filhc,', fruit?, 
&c. mixing it in diiliuvut proportion:} with com¬ 
mon or fixed air. Or this property ot nitrous air 
anatomifls may perhaps avail tin tniilvc;» as animal 
fubfhnccs may by this imsnvs be yivlcrvc'd in their 
naturalfoft flato; but lunvloug »i will aniwer lbr 
this purpofe, experience only can »be\v. 

' I calcined lead and tin in* the manner hereafter 
deferihed in a quantity of nitrons air, but with 
very little fcnfible etTett ; which rather hirprized 
me; as, from the refult of the experiment with thf 
iron filings and brim hone, I had expected a very 
great diminution of the nitrous air by this procefs, 
the mixture of iron filings and brimfhuu*^ and the 
calcination of metals, having the fame e$b£t upon 
common air, both of them diminUhing it in nearly 
the fame proportion. 

Nitrous air is procured from all the proper me¬ 
tals by fpirit of nitre, except lead, and from all 
the femI-metals that I have tried, except zinc* Far 
this purpofe I have ufed biftnuth and nickel, with, 
fpirit of nitre only, and rcgulus of antimony and 
platina, with aqua regia. 

I got little or no air from lead by fpirit of nitre,, 
a&jj have not yet made any experiments to afeer- 
taih the, nature of .this, foliation, With zinc I have 
taken a little, pains, 

Four penny wights and fcvcntccn grains of zinc- 
diffblvqc! in lpirit of nitre, to which as much water 
was added, yielded about twelve ounce meafurcs of 
•air, winch had, in fome degree, the properties of. 
nitrous air, making a flight eirervefcence with com- « 
••oidh pad dimmhhing it about m much aa.w*, 
v ' 'b ' ' trous 
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trows air, which had been itfelf diminifhed one half 
by wafhing in water. The fraell of them both was 
alfo the fame; fo that I concluded it to be the fam e 
thing, that part of the nitrous air which ijs im¬ 
bibed by water being retained in this folution. 

In order to difeover whether this was the cafe, I 
made the folution boil in a fand heat. Some air 
came from it in this ftate, which Ceemed to be the 
fame thing, as nitrous air dimmifhedabout one fixth,. 
or one eighth, by wafhing in water. When the 
fluid part was evaporated, there remained a brown; 
fixed fubftance, which was obferved by Mr. Hel- 
lot, who deferibes it, Ac* Par. 1735,. M. p. 3.5. 
A part of this I threw into a fmall red hot cruci¬ 
ble ; and covering it immediately with a receiver, 
{landing in water, I obferved that very denfe red 
fumes rofe from it, and filled the receiver. This 
rednefs continued about^as long as that which is 
occafioned by a mixture of nitrous and common 
air; the air was alfo confiderably diminiCKed within, 
the receiver. This fubftance, therefore, mull cer¬ 
tainly have contained within it the very fame 
thing, or principle, on which the peculiar pro¬ 
perties of nitrons air depend. It is remarkable,, 
however, that though the air within the receiver 
was dimini(hcd about one fifth by this procefs, it 
was itfelf as much aftefted with a mixture of ni¬ 
trous air, as common air is, and a candle burnt in• 
it very well. This may perhaps be attributed fo 
fiomc eftetft of the fpirit of nitre, in the compofition 
of that brown fubftance, 

Nitrous air, 1 find, will be confiderably dimi- 
nifhed in its bulk by Handing a long time in wa-- 
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: ter, about ns much an inflammable air is? dinu- 
nifhed in the fame circumftance.i. For this pur- 
pofe I kept for fomc months a quart bottle full of 
each of thefc kinds of air; hut as dilfcrcnr quanti¬ 
ties of inflammable air vary very much in this re- 
fpe£t, it is not improbable but that nitrous air may 
vary alio. 

From one trial that I made, I conclude that ni¬ 
trous air may be kept in a bladder much better than 
moft other kinds of air. The air to which I refer 
was kept about a fortnight in a bladder, through 
which the peculiar fmell of the nitrous air was 
very fenfibleTor feveral days. In a day or two rhe 
bladder became red, and was much contracted in 
its dimeafiottSi The air within it had loll: very 
little of its peculiar property of dim’milhing com¬ 
mon air, 

1 did not endeavour to afeertain the exadt quan¬ 
tity of nitrous air produced from given quantities 
■Of all the metals which yield it; but the few ob¬ 
servations which I did make for this purpofc I fhall 
recite in this place: 

d#t. gr. 

i o of filver yielded 

$ 19 of qulckfilvcr 

1 2| of copper 

% o of hrafs 

o 20 of iron 

1 5 of bilmuth 

of nickel 


17I ounce mcafures 
4f 
Hi 
21 
*6 
6 
4 


VII. Of 
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VII. 

Of Air infected with the fumes of burn¬ 
ing CHARCOAL, 

Air infe&ed with the fumes of burning charcoal 
is well known to be noxious j and the Honourable 
Mr. Cavendifh favoured me with an account of fome 
experiments of his, in which a quantity of common 
air was reduced from i8o to 162 ounce meafures, 
by palling through a red-hot iron tube filled with 
the dull of charcoal. This diminution he afcribed 
to fuch a definition of common air as Dr. Hales 
imagined to be the confequence of burning. Mr. 
Cavendifh alfo obfcrved, that there had been a gene¬ 
ration of fixed air in this procefs, but that it was 
abforbed by fope leys. . This experiment I . affp re¬ 
peated, with a fmall variation of circurp&ancgs, - .and 
with nearly the fame refult. . •» ' v 

Afterwards, I endeavoured to afcertain, by what 
appears to me to be an eafier and a .more pertain me¬ 
thod, in what manner air is affeded with the fumes 
of charcoal, viz. by fufpending bits of charcoal 
within glafs vcffels, filled to a certain height with 
water, and flanding inverted in another veflel of 
water, while I threw the focus of a burning mirror, 
or lens, upon them. In this manner 1 diminiflied a. 
given quantity of air one fifth, which .nearly in 
the fame proportion with other dimjputioqs, °f' a i f * 
Some fixed air feems to be contained in charcoal, 
and to be fet loofe from it by this proccfs > for if I 
made ufe of lime-water, it never failed to become 
Vol. LX 1 I, G g turbid. 
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tarbid, prefently after the heat was applied. This was 
the cate with whatever degree of heat the charcoal had 
been made, 1 f, however, the charcoal had not been made 
with a very confidcrable dcgrceof heat, there never failed 
to be a permanent addition of inflammable air pro¬ 
duced i which agrees with what 1 obierved before, 
that, in converting dry wood into charcoal, the greatefi 
part is changed into inflammable air. 1 have lbme- 
times found, that charcoal which was made with the 
moft intenfe heat of a fmith’s fire, which vitrified 
part of a common crucible in which the charcoal was 
confined, and which had been continued above half 
an hour, did not dtminifh the air in which the focus 
of a burning mirror was thrown upon it; a quantify 
of inflammable air equal to the diminution of the 
common air being generated in the procefs j whereas, 
at other times, I have not perceived that there was 
any generation of inflammable air, but a perfect 
diminution of common air, when the charcoal had 
been made with a much left degree of heat. This 
flibjeffc deferves to be farther mviftigated. 

To make the preceding experiment with ftill more 
accuracy, I repeated it in quickfflver *, when 1 perceived 
that there was a fmall increafe of the quantity of air, 
ftom a generation either of fixed or inflammable air, 
hot I fuppofe of the former. Thus it (bod without 
any alteration a whole night, and part of the following 
day) when lime-water, being admitted to it, it pre¬ 
fently became turbid, and, after feme time, the 
whole quantity of air, which was about four ounce 
meafures, was diminished one fifth, as before. In 
this cafe, I carefully weighed* the piece of charcoal,, 
*fe«sh w*8 mftty two grains, and could not find 
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that it was fenfibly diminiflied in weight by the 
operation. 

Air thus diminiflied by the fumes of burning char¬ 
coal not only extinguishes flame, but is in the higheft 
degree noxious to animals ■; it makes no effervefcence 
with nitrous air, and is incapable of being diminiflied 
any farther by the fumes of more charcoal, by a 
mixture of iron filings and brimffone, or by any other 
caufe of the diminution of air that I am acquainted 
with. 

This obfervation, which refpe&s all other kinds 
of diminiflied air, proves that Dr. Hales was mif- 
taken in his notion of the abforption of air in thofe 
circumftances in which he obferved it. For he fup- 
pofed that the remainder was, in all cafes, of the 
lame nature with that which had been abforbed, and 
that the operation of the lame caufe would not have 
failed to produce a farther diminution j whereas all ray 
obfervations not only fliew that air, which has once 
been fully diminiflied by any caufe whatever, is not only 
incapable of any farther diminution, either from the 
fame or from any other caufe, but that it has likewife 
acquired new properties, moft remarkably different 
from thofe which it had before, and -that they are, 
in a great meafure, the fame in all the cafes. Thefe 
circumftances give reafon to fufped, that the caufe 
of diminution is, in reality, the fame in all the cafes. 
What this caufe is, may, perhaps, appear in the 
next courfe of obfervations. 
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vrir. 

Of THE EFFECT OF THE CAT.OINTIoN OF ME¬ 
TALS, AND OF THE EFFLUVIA OK FAINT MAPI, 

WITH WHITE-LEAD AND OIL, ON AlR. 

Having been led to fufpedl, from the experiments 
which I had made with charcoal, that the diminu¬ 
tion of air in that cafe, and perhaps in other calcs 
alfo, was, in fomc way or other, the confequence 
of its having more than its ufunl quantity of phto- 
gifton, it occurred to me, that the calcination of 
metals, which are generally fuppoled to con ft (l of 
nothing but a metallic earth united to phlogidon, 
would tend to afeertain the fa£t, and be a kind of 
expermentum crucis in the cafe. Accordingly, I im¬ 
pended pieces of lead and tin in given quantities of 
air, in the fame manner as 1 had before treated the 
charcoal j and throwing the focus of a burning mir¬ 
ror or lens upon them, in Inch a manner as to make 
them fume copioully, I prefcntly perceived a dimi¬ 
nution of the air. In the firfl: trial that I made, 1 
reduced four ounce meafures of air to three, which 
Is' the greateft diminution of common air that 1 had 
ey& obferyed before, and which I account for, by 
fupjiofing that, in other cafes, there was not only a 
cattle of diminution,but caufes of addition allb, either 
of fixed or inflammable air, or fomc other perma¬ 
nently eloftic matter, but that, the effett of the 
calcination of metals being Amply the efcape of phlo* 
gifton, the caulc of diminution was alone ami un- 
conttoufcd. 

■' v " " The 
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Th6 air, which I had thus diminished by calcina¬ 
tion of lead, I transferred into another clean phial, 
but found that the calcination of more lead in it had 
no farther effedt upon it. This air alfo, like that 
which had been infedted with the fumes of charcoal, 
was in the higheft degree noxious, made no effer- 
vcfcence with nitrous air, was no farther diminished 
by the mixture of iron filings and brimftone, and was 
not only rendered innoxious, but alfo recovered, 
in a great meafure, the other properties of common 
air, by washing in water. 

It might be fufpeded that the noxious quality of 
the air in which lead was calcined, might be owing 
to lome fumes peculiar,to that metal; but I found no 
fenfible difference between the properties of this air, 
and that in which tin was calcined. 

The water over which metals are calcined acquires 
a - yellowifh tinge, and an exceedingly pungent Smell 
and tafte, pretty much, as near as I can recoiled, for 
I did not compare them together, like that over 
which brimftone has been frequently burned. Allb 
a thin and whitifh. pellicle covered both the Surface 
of the water, and likewise the Side’s of the phial in 
which the calcination was made, infomuch that,, 
without frequently agitating the water, it grew fo 
opaque by this constantly accumulating incrustation,, 
that the fun beams could not be transmitted through 
it in a quantity fuffieient to produce the calcination.. 

I imagined, however,.that, even when this air was* 
transferred into a clean phial, the metals were not fo 
oafily melted or 'calcined as they were in freSh air; 
for the air being once fully faturated with phlogiSlun, 
may not fo readily admit any more, though it be only. 

to 
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to tranfmit it to the water. I alfo fufpc&ed that 
metals were not ealily melted c>r calcined in inflam¬ 
mable, fixed, or nitrous, air, or any kind of di* 
nnnifhed air. None of thefe kinds of air fullered 
any change by this operation; nor was there any pre¬ 
cipitation of lime, when charcoal was heated in any 
of thefe kinds of air Handing in lime-water, 

Qycry. May not water impregnated with phlo¬ 
giston from calcined metals, or by any other method, 
be of feme ufe in medicine ? The effedt of this im¬ 
pregnation is exceedingly remarkable * hut the prin¬ 
ciple with which it is impregnated is volatile, and 
entirely cfcapes in a day or two, if the furfacc of 
the water be expofed to the common atmolpherc. 

It flhoutd feem that phlogifton is retained more 
obftinately by charcoal than it is by lead or tin 5 for 
when any given quantity of air is fully faturated 
with phlogifton from charcoal, no heat that I have 
yet applied has been able to produce any more effeft 
upon it j whereas, in the fame circumftances, lead 
and tin may ftill be calcined. The air, indeed, 
can take no more; but the water receives it, and the 
fides of the phial alfo receive an addition of hicruli- 
ation. This is a white powdery fubftanee, and well 
deferves to be examined- I fhall endeavour to do it 
at my kite* 

Lime-water never became turbid by the calcina¬ 
tion of metals over it j but the colour, fine!!, and 
tafle of the water was always changed, and the 
furfacc of it became covered with a yellow pellicle, 
as before. 

Wien this proofs was made in quickfilver, the air 
was duaintfhedonly one fifth j and upon water being 

I admitted 
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admitted to it, no more was abforbed j which is an 
effect fimilar to that of a mixture of nitrous and 
common air, which was mentioned before. 

The preceding experiments on the calcination of 
metals fuggeftcd to me a method of explaining the 
caufe of the mifchief which is known to arife from 
frefh paint, made with white lead (which I fuppofe 
is an imperfeCt calx of lead) and oil. To verify 
my hypothefis, I firft: put a fmall pot full of this, 
kind of paint, and afterwards (which anfwered much 
better, by expofing a greater furface of the paint) I 
daubed feveral pieces of paper with it, and put them 
under a receiver, and obferved, that in about twenty- 
four hours, the air was diminifhed between one fifth 
and one fourth, for I did not meafure it very exactly. 
This air alfo was, as I expected to find it, in the 
higheft degree, noxious; it did not effervefce with 
nitrous air, it was no farther diminifhejd by a mix¬ 
ture of iron filings and brimftone, and was made 
wbolefome by agitation in water deprived of all air. 

I think it appears pretty evident, from the preced¬ 
ing experiments on the calcination of metals, that air 
is fome way or other diminished in confequence of 
being highly charged with phlogifton, and that agi¬ 
tation in water reftores it, by imbibing a great part 
of the phlogiftic matter. That water has a confider* 
dble affinity with phlogifton, is evident from the 
ftrong impregnation which it receives from it. May 
not plants alfo reftore air diminished by putrefaction* 
by abforbing part of the phlogifton with which it is 
loaded ? The greater part of a dry plant, as well as 
of a dry animal fubftance, confifts of inflammable 
air, or fomething that is capable of being converted 
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into inflammable air; and it /corns to be as probable 
that this phlogiftic matter may have been imbibed by 
the roots and leaves of plants, and afterwards in¬ 
corporated into their fubftancc, as that it is altogether 
produced .by the power of vegetation. May not this 
phlogiflic matter he even the mod cllentiul part of 
the food and lupport of both vegetable ami animal 
bodies ? 

In the experiments with metals, the diminution of 
air looms to be the confcquencc of nothing but a 
faturation with phlogifton; and in all the other cafes 
ef the diminution of air, I do not fee but that it 
may be effected by the fame means. When a vege¬ 
table or animal fubftancc is diflblvcd by putrefaction, 
the efcape of the phlogiflic matter (which, together 
with all its other conftituent parts, is then let loole 
from it) may be the circumftancc that produces the 
diminution of the air in which it putrefies. It is 
highly improbable that what remains after an animal 
body has been thoroughly diffolved by putrefaction, 
Ihould yield fo great a quantity of inflammable air, 
as the dried animal fubftancc would have done. 
Of this I have not made an actual trial, though I 
have often thought of doing it, and ftill intend to 
do it } but I think there can be no doubt of the 
refult. Again, the iron, by its fermentation with 
brimftone and' water, is evidently reduced to a calx, 
fo that phlogifton muft have efenped from it. Phlo¬ 
giston alfo muft evidently be let loofe by the ignition 
of charcoal, and is not improbably the matter which 
flics off from paint, eompofed of white lead and oil. 
ISa/lly, fmee Spirit of nitre is known to have a very 
fetmlwblf affinity with phlogifton, it is far from 

' • ' '^KV/V . i 1 * - K^iner 
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being improbable that nitrous air may alio produce 
the fame effett by the fame means. 

To this hypothecs it may be objected, that, if 
diminished air be air faturated with phlogifton, it 
ought to be inflammable ■, but this by no means 
follows, flnce i?s inflammability may depend upon 
fome particular mode of combination, or • degree of 
affinity, with which we are not acquainted. Eelides, 
inflammable air feems to confift of fome other -prin¬ 
ciple, or to have fome other conftituent part, befides 
phlogifton and common air, as is probable from that 
remarkable depofit, which, as I have obferved, is 
made by inflammable air, both from iron and. zinc. 

It is 'not improbable, however, but that a greater 
degree of heat may inflame that air which ex¬ 
tinguishes a common candle, if it could be conveni¬ 
ently applied. Air that is inflammable, I obferve, 
extinguishes red hot wood j and indeed inflammable 
fubftances can only be thofe which, in a certain de¬ 
gree of heat, have a lefs affinity with the phlogifton 
they contain, than the air, or fome other contiguous ' 
fubftance, has with it 5 fo that the phlogifton only 
quits one fubftance, with which it was before com¬ 
bined, and enters another, with which it may be 
combined in a very different manner. This fubftance, 
however, whether it be air or any thing elfe, being 
now fully faturated with phlogifton, and not being 
able to take any more, in the fame circumftances, 
mull neceflarily extinguifh fire, and put a flop to 
the-ignition of all other bodies, that is, to the farther 
efcapeof phlogifton from them. 

That plants reftorc-noxious -air, by imbibing the 
phlogifton with which it is loaded, is very agreeable to 
Voi..LXtt, Hh the 
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the conjedturcs c« Dr. Fianklin, made many years 
atro, and oxprefild in the followin'*; oxtradl front the 
lull edition of bis Cotters, j>. 346. 

< { 1 have been inclined to think that the fluid Jm\ 
< { as well as the fluid air, is attracted by plants in 
« their growth, and becomes confolidated with the 
« other materials of which they arc formed, and 
« makes a great part of their lubflance *, that, when 
“ they come to he digetled, and to fuller in the 
« vetlels a kind of fermentation, part of the fire, as 
well as part of the air, recovers its fluid adtivo date 
“ again, and diffufes illicit" in the body, digeding and 
« feparating it; that the fire fo reproduced, by dt~ 
«« geftion and reparation, continually leaving the 
« body, its place is fupplied by frefh quantities, 
« arifing from the continual ieparation; that what- 
« ever quickens the motion of the fluids in an ani- 
u mal quickens the reparation, and re-produces 
“ more of the fire, as exercifej that all the fire 
“ emitted by wood, and other combufliblcs, when 
** burning, exifted in them before, in a folid date, 
« being only difeoverod when feparating 5 that fbmo 
“ foflils, as fulphur, foa-coal, See. contain a great 
“ deal of folid fire; and that, in ihort, what deapes 
u and is diffipated in the burning of bodies, betides 
" water and earth, is generally the air, and fire, 
“ that before made parts of the folid,” 

IX. 

Of Air trocureh by mbans op spj ri r of sai, i*. 

'Being very much flruck with the refult of an ex¬ 
periment of the Hon* Mr, Cavendifh, related Phil. 

" Tran!', 
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Tranf. Vol. LVI. p. 157. by which, though, he 
lays, he was not able to get any inflammable air 
from copper, by means of fpirit of fait, he got a 
much more remarkable kind of air, viz. one that 
loft its elafticity by coming into contact with water, 
I was exceedingly defirous of making myfelf ac¬ 
quainted with it. On this account, I began with 
making the experiment in quickfilver, which I never 
failed to do in any cafe in which I fuipe&ed that air 
might either be abforbed by water, or be in any other 
manner affedted by it; and by this means I prefently 
got a much more diftindt idea of the nature and 
effedts of this curious folution. 

Having put fome copper filings into a fmall phial, 
with a quantity of fpirit of fait; and making the air, 
which was generated in great plenty, on the appli¬ 
cation of heat, afeend into a tall glafs velfel full of 
quickfilver, and ftanding in quickiilver, the whole 
produce continued a confiderable time without any 
change of dimenfions. I then introduced a 
fmall quantity of water to it, when about threb 
fourths of it (the whole being about four ounce 
meafures) prefently, but gradually, difappeared, the 
quickfilver rifing in the velfel. I then introduced a 
confiderable quantity of water; but there was no 
farther diminution of the air, arid the remainder I 
^found to be inflammable. 

Having frequently continued this procefs a long 
time after the admiflion of the water, I was much 
amufed with obferving the large bubbles of the newly 
generated air, which came through the quickfilver* 
the fudden diminution of them when they came to 
•the water,..and the very fmall bubbles which went 

H h 2 through 
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through' tlie water. They made, however, a conti¬ 
nual, though flow, increafc of inflammable air. 

Fixed air, being admitted to the whole produce of 
this air from copper, had no fenfible eftett upon it. 
Upon the admifiion of water, n great part of the 
mixture, which, no doubt, was the mod fubtfe 
kind of air. from the copper, prcfently dilappeared'j 
another part, which I fuppofe to have been the fixed 
air, was abfbrbcd ilowly * and in this particular cafe 
the very fmail permanent reliduum did not take fire j 
but it is very poffible that it might have done fo, if 
the quantity had been greater. 

Lime-water being admitted to the whole produce 
of air from copper became white 5 but this I fufped 
tohave arifen from feme other circumftancc than life 
precipitation of the lime which it contained. 

Tne folution of lead in the marine-acid is attended 
with the very fame phenomena as the folution of 
copper in the fame acid j about three fourths of the 
generated air difappearing' on the contad' of water, 
and the remainder being inflammable.- 

The folutions of iron, tin, and zinc, in the marine 
acid,’ were all attended with the fame phenomena as 
the folutions of copper and lead, but in a lefs degree} 
for in iron one eighth, in tin one fixth, and in zinc 
one tenth of the generated air difappeared on the con* 
tad with water. The remainder of the air from 
iron, in this cafe, burned with a green, or very light 
blue flame. 

I had always thought it fomething extraordinary 
that a fpcdcs of air fhould lofe its dafticity- by the 
mere contad of any thing, and from the firft fuf* 
pt&ed that it muft have been imbibed by the water 
• ' ' . that 
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that was admitted to it; but fo very great a quantity 
of this air difappeared upon the ad million of a very 
finall quantity of water, that I could not help con¬ 
cluding that-' appearances favoured the former hy¬ 
pothecs. I found, however, that when I admitted 
a • much fmaller quantity of water, confined in a • 
narrow glafs tube, a part only of the. air difappeared, 
and that very flowly, and that more of it vanifhed' 
upon the ad million of more water. This obfer- 
vation put it beyond .a doubt,, that this air was pro¬ 
perly imbibed by the water, which, being once fully 
Saturated ■ with it, was not capable of receiving any 
more. The water thus impregnated tafted very 
acid, even when it was much diluted with other 
water, through which the tube containing.it was 
drawn.- It even difiolved iron very faft, and gene¬ 
rated inflammable air. This laft obfervation, toge¬ 
ther with another which immediately follows, led 
me to the difcovery of the true nature of this re¬ 
markable, kind of air, as it bad hitherto been called. 

Happening, at one ■ time, to ufe a good -deal of 
copper and a fmall quantity of fpirit of fait, in the ge¬ 
neration of this kind of air, I was furprized to find that 
air was produced long after, I could not but think that 
the acid mufi: have been faturated with the metal; , 
and Lalfo found that the proportion of inflammable 
air to that which was abforbed by the water con- 
tinually •diminifhed, till,, inftead of being one fourth • 
of the whole as I had firft obferved, it was not fo 
much.as one twentieth. Upon this, I.concluded ! 
that this - fubtle air did not arife from the copper, . 
but from, .the . fpirit of fait; - and prefently making 
die experiment with the acid only, without-any cop? 
4 
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per, or metal of any kind, this air was immediately 
produced in as great plenty as before; lb that this 
remarkable kind of air is, in fid, nothing more 
than the vapour, or fumes of fpirit of iitit, which 
appear to be of Inch a nature, that they are not liable 
to be condenfed by cold, like the vapour of water, 
and other fluids. This vapour, however, feems to 
lofe its elalHcity, in Come mcaliire, gradually, unlds 
it fliould be thought to lx: alluded by the quick- 
filver, with which it is in contad; for it was always 
diminifhed, more or Ids, by {landing. 

This elaftic acid vapour extinguiflies flame, and is 
much heavier than common air; but how much 
heavier, will not be cafy to afeertain. A cylindrical 
■glals veflfel, about three fourths of an inch in dia¬ 
meter, and four inches deep, being filled with it, 
and turned upfide down, a lighted candle may be 
■let down into it more than twenty times before it 
will burn at the bottom. It is pleating to obferve 
the colour of the flame in this experiment j for both 
before the candle goes out, and all'o when it is firffc 
lighted again, it burns with a beautifully green, or 
rather light blue flame, fitch as is icon when com¬ 
mon fait is thrown into the fire. 

When this elaftic vapour is all expelled from any 
-quantity of fpirit of fait, which is caflly perceived 
by the vapour being condenfed by cold, the re¬ 
mainder is a very weak acid, barely capable of dif- 
Solving iron. 

Being now in the pofleflion of a new fubjedfc of 
■experiments, was. an elaftic acid vapour, in tho 
iferai of a permanent air, eafdy procured, and 
etifaMUy -confined by glafs and quickfilver, with 

; , which 
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which it did not feem to have any affinity j I im* 
mediately began to introduce a variety of fub- 
ftances to it, in order to afcertain its peculiar pro¬ 
perties and affinities, and allb the properties of thofe 
other bodies with refpedt to it. 

Beginning with water, which, from preceding 
obfervations, I knew would imbibe it, and be¬ 
come impregnated with it; I found that 2f grains 
of rain water abforbed three ounce meafures of this 
vapour, after which it was increafed one third in its 
bulk, and weighed twice as much as before; fo 
that this concentrated vapour feems to be twice as 
heavy as rain water. Water impregnated with it 
makes the ftrongeft fpirit of fait that I have feen, 
diflfolving iron with the moft rapidity. Confe- 
quently, two thirds t of the bell fpirit of fait is no¬ 
thing more than mere phlegm or water. 

Iron filings, being admitted to this vapour, were 
diflolved by it pretty fall, half of the vapour dis¬ 
appearing, and the other half becoming inflammable 
air, not abforbed by water. Putting chalk to it,, 
fixed air was produced* 

I had not introduced many fubftances to this va¬ 
pour, before I difeovered that it had an affinity with 
phlogifton, fo that it would deprive other fubftances 
of it, and form with it fuch an union as conftitutcs 
inflammable air; which feems to {hew, that inflam¬ 
mable air univerfally confifts of the union of fome. 
acid vapour with phlogifton. 

Inflammable cir was produced, when to this 
vapour I put fpirit of wine, oil of olives, oil of 
turpentine, charcoal, phofphorus, bees-wax, and, 
even, fulphur. This laft obfervation, I own, fur- 

prized! 
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prized me; for, the marine acid being reckoned the 
weakeft of the three mineral acids, 1 did not think 
that it had been capable of di'Mb ;mg the oil of 
vitriol from this fuMlancc; but 1 i'ound th.u it had 
the very lame effect both upon .tiun\ ami nitre; the 
vitriolic acid in the former cafe, and the nit*mis in 
the latter, giving place to the lMonger vapour of 
fpirit of fait. 

The rufl of iron, and the precipitate of nitrous air 
made from copper, alfo imbibed this vapour very 
fart, and the little that remained of it was inflam¬ 
mable air 5 which proves, that thcle calces con¬ 
tain phlogirton* It looms alio to he pretty evi¬ 
dent, from this experiment, that the precipitate 
above-mentioned is a real calx of the metal, by the 
folutiort of which the nitrous air is generated. 

As fome remarkable circumftances attend the ab¬ 
sorption of this vapour of fpirit of /lilt, by the fob- 
rtances above-mentioned, 1 lhall briefly mention 
them. 

Spirit of wine abforbs this vapour as readily as 
water itfclf, and is increafed in bulk by that means, 
Alfo, when it is faturated, it dillblves iron with as 
•much rapidity, and ftill continues inflammable. 

Oil of olives abforbs this vapour very flowly, and, 
at the fame time, it turns almoft black, and becomes 
glutinous. It is alfo lefs mifeibio with water, and 
acquires a very difagrccablc linell. By continuing 
upon the furlace of the water, it became white, and 
its offensive fmell went off in a few days. 

Oil of turpentine abfbrbed this vapour very foft, 
turning brown, and almoft black. No inflammable 
;air ‘Was formed, till I raifed more of the vapour tha* 

ihe 



t *4* ] 

the oSi was able to abforb, and let it Hand a confix 
derable timej and ftill the air was but weakly in¬ 
flammable. The fame was the cafe with the oil of 
olives, in the. laft mentioned experiment j and it 
feems to be probable, that, the longer this acid va¬ 
pour had continued in contact with the oil, the more 
phlogifton it would have extracted from it. It is 
not improbable, but that, in the intermediate ftate, 
before it becomes inflammable air, it may be nearly 
of the nature of common air. 

Bees-wax abforbed this vapour very flowly. About 
the bignefs of a hazel-nut of the wax being put to 
three ounce meafures of the vapour, the vapour was 
diminiftied onehalf in two days, and, upon the admit- 
fion of water, half of the remainder alfo difappeared. 
This air was firongly inflammable. 

Charcoal abforbed this vapour very faft. About 
one fourth of it was rendered immifcible in water* 
and was but weakly inflammable. 

A fmall bit of phofphorus, perhaps about half a 
grain, fmoked, and gave light in the vapour of fpirit 
of fait, juft as it would have done in common a it 
confined. It was not fenfibly wafted after continuing 
about twelve hours in that ftate, and the bulk of the 
Vapour was very little diminilhed. Water being ad¬ 
mitted to it abforbed it as before, except about one 
fifth of the whole, which was but weakly inflam¬ 
mable. 

Putting fcveral pieces of fulphur to this vapour, 
it was abforbed but flowly. In about twenty-four 
hours about one fifth of the quantity had difappeared; 
and water being admitted to the remainder, very little 
Vol. LXII, I i mow 
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more was abforbcd. The remainder was inflammable, 
and burned with a blue flame. 

Nowithftanding the affinity which this vapour of 
fpirit of fait appears to have with phiogiflon, it is not 
capable of depriving alt bodies of it. I found that 
dry wood, cnifls of broad, and raw flc/h, very 
readily imbibed this acid vapour, hut did not pat t 
with any of their phiogiflon to it. All thefe fub- 
ftances turned very brown, after they had been feme 
time expofed to this vapour, and tatted very flrongly 
of the acid when they were taken out; but the ficth, 
when waflied in water, became very white, and the 
fibres cafily feparated from one another, even more 
than they would have done if it had been boiled or 
roafted. 

When I put a piece of faltpetrc to this vapour, it 
was prefently furrottnded with a white fume, which 
foon filled the whole veflel, exactly like the fume 
which burfls from the bubbles of nitrous air, when 
it is generated by a vigorous fermentation, and fueh 
as is ften when nitrous air is mixed with this vapour 
of fpirit of fait. In about a minute, the whole quan¬ 
tity of vapour was abforbcd, except a very final! quan¬ 
tity, which might be the common air that, had 
lodged upon the furfacc of the fpirit of fait within 
the phial. 

A piece of alum expofed to this vapour turned yel * 
low, abforbcd it as fafl as the faltpetrc had done, and 
was reduced by it to the form of a powder. The 
furfacc both of the nitre and alum was, t doubt not, 
changed into common fait, by this proeefs, C’ommon 
% as might be expelled, had no cfl’cdf whatever oh 
^hiiyapour. 
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From confidering the affinity which this vapour 
has with phlogiflon, I was induced to try the eftedt 
of a mixture of it with nitrous air. Accordingly, to 
two parts of this vapour, I put one part of nitrous 
air, and, in about twenty-four hours, the whole was 
diminifhed to fomething lefs than the original quan¬ 
tity of the vapour, and was no farther diminifhed by 
the adtniffion of water. Holding the flame of a 
candle over this air, the lower part of it burned green, 
but there was no fenlible explofion. At different 
times I coliedted 2* ounce mealures of this mixture 
of air *, but, upon agitating it in rain-water, it was 
prcfently diminifhed to i| ounce meafures. In this 
llate it effervefced with nitrous air, and was confi- 
derably diminifhed by it, but not fo much as com¬ 
mon air. Some allowance, no doubt, muft be made 
for the fmall quantities of common air, which lodged 
on the top of my phials, when I raifed the fume from 
the fpirit of fait; but, from the precautions that I 
made ufe of, I think that very little is to be allowed 
to this circumftance; and, upon the whole, I am of 
opinion, that this experiment is an approach to the 
generation of common air, or air fit for refpiration. 

I had alfo imagined, that if air diminifhed by the 
procefies above-mentioned was affedled in this man¬ 
ner, in confequence of its being faturated with phlo- 
gifton, a mixture of this vapour might imbibe that 
phlogiflon, and render it wholefome again j but I put 
about one fourth of this vapour to a quantity of air 
in which metals had been calcined, without making 
any fenfible alteration in it. I do not, however, in- ■ 
'fer from this, that air is not diminifhed by means of 
phlogifton, fince the air, like fome other fubflances, 

I i 2 may. 
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may hold the phlogifton too fait, to be deprived of it 
by this acid vapour. 

I {hall conclude my account of thefc experiments 
with obi'erving, that the eledrie ipark is vitihle in 
the vapour of {pint of fait, oxadlly as it is in common 
air; and though I kept making this Ipark a conti- 
derable time in a quantity of it, I did not perceive 
that any fenfiblc alteration was made in it. A little 
inflammable air was produced, but not more than 
might have come from the two iron nails which I 
made ufe of in taking the fparks. 


*%r 

A* 

. Miscellaneous Observations. 

Many of the preceding observations relating to 
the vinous and putrefactive fermentations, I had 
the curiofity to endeavour to alccrtain in what 
manner the air would bo afleded by the acetous 
fermentation. For this purpofc I ineiofed a phial 
full of fmall beer in ajar {landing in water, and 
obferved that during the fir ft two or three days 
there was an increase of the air in the jar, but 
from that time it gradually dccrcafcd, till at length 
there appeared to be a diminution of about ,,v of 
the whole quantity. During this time the whole 
furface of it was gradually covered with a feum, 
beautifully corrugated. After this there was an 
increafc of the air till there was more than the 
original quantity; but this muft have been fixed 
alt) not incorporated with the reft of the mate 5 for,, 
t^dralwing the beer, which 1 found to be four, 
afsr.it had Itood 18 or 20 days under the jar, and 

raffing 
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paffing the air feverai times through cold water, 
the original quantity was dimimfhed about 4.• In 
the remainder a candle would not burn, and a 
moufe would have died prefently. The fmell of 
this air was exceedingly pungent, but different from 
that of the putrid effluvium. A moufe lived per¬ 
fectly well in this air, thus affeCted with the ace¬ 
tous fermentation; after it had flood feverai days 
mixed with four times the quantity of fixed air. 

All the kinds of factitious air on which I have 
yet made the experiment are highly noxious to 
animals, except that which is extracted from fait— 
petre, or alum; but in this even a candle burned juft 
as in common air. In one quantity which I got from 
falt-petre a candle not only burned, but the flame 
was increafed, and fomething was heard like a 
hilling, firailar to the decrepitation of nitre in an 
open fire. This experiment was made when the 
air was frefh made, and while it probably con¬ 
tained fome particles of nitre, which would have 
been depofited afterwards. The air was extracted 
from thefe fubftances by putting them into a gun 
barrel, which was much corroded and foon fpoiled by 
the experiment. What effeCt this circumftance 
may have had upon the air I, have not confidcred. 

November 6, 1772, I had the curiofity to exa¬ 
mine the ftate of a quantity of this air, which had 
been extracted from falt-petre above a year, and 
which at firft was perfectly wholcfome ; when, to. 
my very great furprize, I found that it was be¬ 
come, in the lugheft degree, noxious. It made 
no effervefeence with nitrous air,, and a. moufe died 
the moment it was put into it. I had not, how¬ 
ever, wafhed.it in. rain water quite ten minutes 
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.tynd'perhaps lefs time would June been fuflteienl) 
‘when I found, upon trial, that if was reftored to 
its funner per faddy wholelomo flate. if eHei- 
veiled with nitrous air as much as the hull common 
air ever docs, and even a candle hunted itt it very 
well, which 1 had never before obli. rved of any hitul 
of noxious air meliorated by agitation in water. 
This leries of farts, relating to air extracted from 
nitre, appear to me to he very extraordinary and 
important, and, in able hands, may lead to confi¬ 
de rable dilcovcrics. 

There are many fubftanccs which impregnate the 
air ill a very remarkable manner, but witliout 
making it noxious to animals, Among other things 
1 tried volatile alkaline falts, and camphire, the 
latter of which 1 melted with a burning glafs, in 
air incloicd in a phial. The* motile* which was put 
into this air fneoxed and coughed very much, espe¬ 
cially after it was taken out; but it prdcntly re 
covered, and did not appear to have been Untibly 
injured. 

* Having made fevcral experiments with a mixtme 
of iron filings and brimftone, kneaded to a puOe 
with water, I had the curiofity to try what would 
he thceriert of fnbflituting brafs dull in the place 
of the jron filings. T'he relink wits, that when 
this mixture had flood about three weeks, in a 
given quantity of air, it hud turned blacli, but was 
nor inerealhfln hulk. The air alio was neither 
leofibly im*n a lid nor deerealed, but the nature of 
it was changed, for it exringuifhcd flame, it would 
have killed anionic prdcntly, and was notreAorod 
by v ftx9«i air, winch had been mixed with it fevcral 
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I have frequently mentioned my having, at one 
time, expofed equal quantities of different kinds of 
air in jars Handing in boiled water. The common 
air in this experiment was diminished four fevenths, 
and the remainder extinguifhed flame. This ex¬ 
periment demonflrates that water does not abforb 
air equally, but that, it decompofes it, taking one 
part, and leaving the reft. To be quite lure of 
this fadt, I agitated a quantity of common air in 
boiled water, and when I had reduced it from ele¬ 
ven ounce mcafurcs to feven, 1 found that it extin¬ 
guifhed a candle, but a moufe lived in it very well. 
At another time a candle barely went out when 
the air was diminilhcd one third, and at other 
times X have found this effect take place at other 
very different degrees of diminution. This dif¬ 
ference I attribute to the differences in the Hate of 
the water with refpedl to the air contained in it;, 
for fometimes it had flood longer than at other 
times before I,made ufc of it.. I alfo ufed diftilled 
water, rainwater, and water, out of which the air 
load beeu pumped, promifcuoufly with rain water. 
I-even doubt,notbut,that, in: a certain Hate of the 
water, there might be no fenfible difference in the 
bulk of the agitated air, and yet at the end of the 
proccis it would extinguifh a candle, air being fup- 
pltcd from the water in the place of that part of 
the common air which had been abforbed... 

It is certainly .a little, extraordinary that the very 
fame procefs fhould fa far mend putrid air, as.to re* 
duqe-it to tbeifhndardof, air in, which candles have 
burned out; andyct that it fhould la far injure com¬ 
mon and wholdfon e air, as to reduce it to about 

the 




ilu, ilmio dan.lard : Inil fb i.he faci rori.ii.*i1y i •. It' 
air t ,\linr’uith damn in eonfopu in:: of ils being 
previously hittiratod with pldorlHon, ;r mull, iu 
thin call*, have been trauslcncd from the water 
to the air. 

To a quantity of common air, thus dummlhod 
by agitation in water, till it c>:f inguHhcd a camilc, 
I put a plant, hut it did not lb tar re do re it ao 
that a candle would burn in it again ; which to 
me appeared not a little extraordinary, as it did 
not teem to be in a worfc flato than air in which 
•candles had burned out, ami which had never 
failed to be reftored by the lame means, I had 
no better fuccefe with a quantity of permanent 
■air; which l had collected from my pump water. 
Indeed thefe experiments were begun before I 
was acquainted with that property of nitrous air, 
which makes it fo accurate a me a litre of the good- 
nets of other kinds of air; and it might perhaps 
be rather too late in the year when I made the 
•experiments. Having negle&ed thefe two jars of 
air, the plants died and putrefied in both of them; 
•and then I found the air in them both to be highly 
noxious, and to make no cficrvcfeence with nitrous 
air. 

I found that a pint of my pump water con* 
tains about one fourth of an ounce meafure of air, 
one half of which was afterwards abiorbed by 
Handing in freth pump water, A candle would 
not burn in rhe air, hut a moufc lived in it very 
well. Upon the whole, it teemed to be in about 
the fame Hate as air in which a candle had burned 

OUti' ,j • , ■ t„ 
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I once imagined that* by mere ffagiiattott, ait 
might become unfit for refpiration, or at leaft for 
the burning of candles; but if this be the cafe* 
and the change be produced gradually^ it muffc 
require a long time for the purpofe. For on the 
22d ofSeptember 1772, I examined a quantity of 
common air, which had been kept in a phial, 
without agitation, from May 1771, and found it 
to be in no refpedt worfe than frefh air, even by 
the teft of the nitrous air. 

The cryftallizatiorj,6f nitre makes no fenfibld 
alteration in the air in which the procefs is made. 
For this pUrpofe I diffolved as much nitre as a 
quantity of hot water would contain, and let it 
cool under a receiver, ftanding in water. 

November 6 » 1772, a quantity of inflammable 
air, which*, by long keeping, had come to ex¬ 
tinguish flame, I obferved to fmell very much like 
common air in which a mixture of iron filings 
and brimftone had flood. It was not, however, 
quite fo ftrottg, but it was equally noxious. 

Bifmuth and nickel are diffolved in the marine 
acid with the application of a confidetable degree 
of heat ; but little or no air is got from either of 
them; but, what I thought a little remarkable, 
both of them fmelled Very much like Harrowgate 
water. This fmell I have met with feveral times' 
in the courfe of my experiments, and in proceffes 
very different from one another* 

As I generally made uft of mice in the ex¬ 
periments which, relate to refpiration, and fiomc 
perfons may chufe to repeat them after me, and 
purfue them farther than I have done ; it may bo 
Vql.LXII, Kk of 
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of ufe to them to be informed, that I kept them' 
without any difficulty in glafs receivers, open at 
the top and bottom, and having a quantity of 
paper, or tow, in the infidc, which fhould be 
changed every three or four days; when it will 
be moft convenient allb to change the vefibl, and 
wafh it. But they muft.be kept in a pretty exact 
temperature, for. either much heat or much cold 
kills them prcfently. The place in which I have 
generally kept them w a melf over the kitchia 
fire place,.where, as k is ufual in Yorklhirc, the 
fire never goes, out; fo that"the heat varies very 
little; and. 1 find it to be at a,medium about 70 
degrees of Fahrenheit’s thermometer. When they 
Rad been* made top.afs through the water,.as they 
necdTarilys muffi be, in order to a change of air, 
they require, and will bear a very caufidoraldo de¬ 
gree of heat, to warm and dry them.. 

I found*, to my great furprize* in. the courfe of 
thefe experiments,, that mice will live intirdy 
without water.; for though. I have kept fame of. 
them for three or four months, aqd have offered 
them water fcveral times,, they would never taftc 
itj; f and .yet they continued in perfect. health and, 
vigour* Two or three of thorn will live very 
peaceably^ tiagethep hi ,the fame vcflel i though I. 
iiad one iiiftahce of 011c motile tailing another 
almoft in pieces, though' there was plenty of 
jirovifions for both of them,. 

The. apparatus with, which the principal of 
tfiiS experiments were made is exceed* 

mW and t cheap. , The drawing, annexed' 

(tab. niy esRibita a view o£ every thmg that . is 
moft-importatitih.lt. • 
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A Is an' oblong trough, about eight inches 
deep, kept nearly full of water, and B, B are jars 
Handing in it, about ten inches long, and two and 
a half wide; fuch as I have generally ufed for 
ele&rical batteries. 

C, C are flat ftones, funk about an inch, or half 

an inch, under the water, on which veflels of any 
kind may be conveniently placed, duriiig a courfe 
of experiments. 1 ’ 

D, D are pots nearly full of water, in which 
jars or phials, containing any kind of air, to which' 
plants or any other fubftances may -he expofed, 
and having their mouths immerfed in water; fa 
that the air in the irtfide can have no communication; 
with the external air. 

• ‘ E is a fmall glafs veflel, of a convenient fize for 
putting a mode into it,‘ in q'rder to try the Whole--, 
fomenefs of any kind of air that it hiay* contain. 

F is a cylindrical glafs vfeflTel,'ft ve‘inched in length,- 
and one in diameter, Very proper for trying Who-, 
fher any kind of air will admit a candle to burn 
m it. For this purpofe a bit of wax ‘ candid, Gy 
may be fattened 1 to the end' of, a wire', H, and 
turned up in fuch a manneras td be let 'down into 
die veflel with the flame upwards. The veflel 
fliould be kept carefully covered till the moment' 
that the candle is admitted to it. In this manner, 
1 ’have frequently extinguifhed a candle above' 
twenty times in one'of thefe veflels full of air, 
though it isimpoffible to dip the ‘ iandl’e into it, 
Without giving'the external air an'bpportunity of 
fflixing with it, more or idfs.' 

K k a I ir 
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I is a funnel of glafs or tin, which is neceflary 
for transferring air into vefleis which have narrow 
mouths. 

K, is a glafs Jyphon, which is very ufcful for 
drawing air out of a veiled which has its mouth 
immcrled in water, ami thereby railing the water 
to whatever height may be mo ft convenient. 1 do 
not think it by any means fafe to depend upon a 
valve at the top of a veil'd, which Dr. Hales very 
often made ufc of j for, fincc my lirfl: dilappoiut- 
xnents, I have never thought the communication 
between the external and internal air fufficiently 
cut off, unlcfs glals, or a body of water, or, in 
fbmc cales, quickfilvcr, have intervened between 


gillie 1 , ora'.tobacco-pipe luted to the 
other. l*o the end of this pipe I fometimes fallen- 
ed a flaccid bladder, in order to receive the air dif- 
^trged|j^ in the bar- 

the pipe under 


its mouth 
' thittbe new 

M is a fpjail phial containing lome mixture that 
will generate air. Ibis air panes through a bent 
glafs tube iufertadrinto the cork at one cud, and 
going under the edge of the jar N at the other t 
tffejar being placed with part of its mouth prfj( 
jwhog beyond the flat flones C C for time pur- 
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AN APPENDIX, 


Containing an account of fome experiments 
made by Mr. Hey, which prove that there 
is no oil of vitriol in water impregnated 
with fixed air extraded from chalk by oil 
of vitriol; and alfo a letter from Mr. Hey, to 
Dr. Prieftley, concerning the effeds of 
fixed air applied by way of clyfter. 

Experiments to prove that there is no 
OIL OF VITRIOL IN WATER IMPREGNATED 
WITH FIXED Air. 

It having been fuggefted, that air arifitig from 
a fermenting mixture of chalk and oil of vitriol 
might carry up with it a fmall portion of the 
vitriolic acid, rendered volatile by the ad of fer¬ 
mentation ; I made the following experiments, in 
order to difeover whether the acidulous tafte, 
which water impregnated with fuch air affords, 
was owing to the prcfencc of any acid, or only to 
the fixed air it had abforbed. 

Experiment I. 

I mixed' a tea-fpoonful of, fyrup of violets with 
an ounce of diffilled water, faturated with fixed 
air procured from chalk by means of the vitriolic, 
acid ; but neither upon the firff mixture, nor after 

a ■ ftanding 
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{landing 24 hours, was the colour of the fytup at 
all changed, except by its iimple dilution. 

Experiment II. 

A portion of the fame (Milled water, unim- 
pregnared with fixed air, was mixed with the 
fyrup in the lame proportion: not the lead differ¬ 
ence in colour could be perceived betwixt thi# 
and the above‘mentioned mixture. 

Experiment III* 

Ono drop of oil of vitriol being mixed with a 
•pint of the fame diddled water, an ounce of this 
water was mixed with a tea-fpoontul of the lyrup. 
This mixture was very didingui (liable in colour 
from the two former, having a purplifh cad, which 
the others wanted. 

Experiment IV. 

The diftillcd water impregnated with fb fmall a 
quantity of vitriolic acid having a more agreeable 
tade than when alone, and yet manifeding the 
prefence of an acid by means of the lyrup or vio¬ 
lets ; I fubjeded it to feme other teds of acidity. 
It formed curds when agitated with foap, lathered 
with difficulty, and very imperfctdly} but not the 
lead ebullition could be difeovered upon droppingin 
feint of fal ammoniac, or (olution of fait of tartar, 
/though I had taken care to render the latter free 
tfitom-cauftichy by impregnating it with fijced'ah. 

S' 
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Experiment V. 

The diftilled water faturated with fixed air neither 
efferv:fced, nor fhewed any clouds, when mixed with 
the fixed or volatile alkali. 

Experiment VI. 

No curd was formed by pouring this water upon 
an- equal quantity of milk, and boiling them toge¬ 
ther. 


Experiment VII. . 

When agitated with foap, this water produced 
curds, and lathered with fome difficulty j but not lo 
much as the diddled water mixed with vitriolic and 
in the very fmall proportion above mentioned. The 
fame diftilled water without any impregnation of 
fixed air lathered with foap without the leaft previous 
curdling. River water, and a plealant pump water 
not remarkably hard, were compared with thefe. 
The former produced curds before it lathered, but 
not quite in fo great a quantity as the diftilled water 
impregnated with fixed air: the latter caufed a 
ftronger curd than any of the others above-men¬ 
tioned. 


Experiment VIII, 

Apprehending that the fixed air .in the diftilled 
water occafioned the coagulation, Of feparation of 
the oily part of the foap, only by deftroying the 
caufticity of the lixivium , and thereby rendering the 

K k 4 union 
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union, lefs perfect betwixt that and the tallow, and 
not by the prelcnce of any acid; 1 impregnated a 
freflt parcel of the fame tit (HI led water with fixed 
air, which had palled through half a yard of a wide 
barometer tube filled with fait of tartar ; but this 
water caufcd the lame curdling with foap as the former 
had done, and appeared in every refpeit to be exactly 
the lame. 


Experiment IX. 

Diftilled water fiituratcd with fixed air formed a 
-white cloud and precipitation, upon being mixed 
with afolution of J'accbarum Jhturnu I found like- 
wife, that fixed air, alter palling through the tube 
filled with alkaline fait, upon being let into a phial 
containing a folution of the metallic (alt in diftilled 
water, cauJed a pcrfcel feparatiun of the lead, in form 
of a white powder; for the water, after this precipi¬ 
tation, Ihewetl no doudinds upon a l'rdh mixture of 
the lublbnces which had before rendered it opaque. 


A Letter 
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A Letter from Mr. Hey to Dr. Priestley, con¬ 
cerning the Effects of fixed Air applied by way 
of Clyfter. 

Leeds, Feb. 15th, 1772. 

Reverend Sir, 

Having lately experienced the good effects of 
fixed air in a putrid fever, applied in a manner, I 
believe, not heretofore made ufe of, I thought it 
•proper to inform you of the agreeable event, as 
the method of applying this powerful corrector 
of putrefa&ion took its rife principally from your 
observations and experiments on factitious air; 
and now, at your requeft, I fend the particulars 
of the cafe 1 mentioned to you, as far as concerns 
the adminiftration of this remedy. 

January 8, 1772, Mr. Lightbowne, a young 
gentleman who lives with me, was feized with a 
fever, which, after continuing about ten days, 
began to be attended with thofe fymptoms that 
indicate a putreicent ftate of the fluids. 

18th, His tongue was black in the morning 
when I firft vifited him, but the blacknefs went 
off in the day-time upon drinking: He had begun 
to doze much the preceding day, and now he took 
little notice of thofe that were about him: His 
belly was loofe, and had been fo for fome days; 
his pulfe beat uo ftrokes in a minute, and was 
rather low: he was ordered to take twenty five 
grains of Peruvian bark with five of tormentill 
root in powder every four hours, and to ufe red 
wine and water cold as his common drink. 
Vol.LXII. LI 
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19th, I was called to viiit him early in the 
morning, on account of a bleeding at the nnle 
which had come on: he loft about eight ounces 
of blood, which was of a loole texture: the 
haemorrhage was fuppreftbd, though nor without 
fcme difficulty, by means of tents made of loft 
lint, dipped in cold water Wrongly impregnated 
with tin&urc of iron, which were introduced 
within the noftrils quite through to their poflerior 
apertures; a method which has never yet failed 
me in like cafes. His tongue was now covered 
with a thick black pellicle, which was not di- 
mintfhed by drinking: his teeth were furred with 
the fame kind of fordid matter, and even the roof 
of his mouth and fauces were not free from it:: 
his loofenefs and flupor continued, and he was 
almoft mceffantly muttering to himfelf: he took 
this day a fcruple of the Peruvian bark with ten 
grains of tormentill every two or three hours; 
a ftarch clyftcr containing a drachm of the com¬ 
pound powder of bole, without opium, was given 
morning and evening: a window was let open in 
his room, though it was a fevere froft, and the 
floor was frequently fprinklcd with vinegar. 

aoth. He continued nearly in the fume Hate: 
when rouzed from Ins dozing, he generally gave 
a fcnfiblc anfwcr to the qudlions afkcd him *, but 
he immediately relapfcd, and repeated his mutter¬ 
ing. His fkin was dry, and harlh, but without 
petechia. He fometimes voided his urine and 
fleets into the bed, but generally had fenfe enough 
to afk for the bed-pan: as he now naufeated the 
hark in fubftance, ft was exchanged for Hnxhattfs 

" 1 "' tkdurc. 
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tinCture, of which he took a table-fpoonfulevery 
two hours in a cup full of cold water: he drank 
fometimes a little of the tinCture of rofes, but 
his common'liquors were red wine and water, or 
rice water and brandy acidulated with elixir of 
vitriol: before drinking, he was commonly requeu¬ 
ed to rinfe his mouth with water to which a little 
honey and vinegar had been added. His loofenefs 
rather increafed, and the ftools were watery, 
black, and foetid : It was judged neceflary to mo¬ 
derate this dilcharge, which feemed to fink him, 
by mixing a drachm of the therlaca Andromacht 
with each clyftcr. 

21 ft. The fame putrid fymptoms remained, and 
a fubfultus tendmum came on: his ftools were more 
foetid; and fo hot, that the nurfe allured me Ihe 
could not apply her hand to the bed-pan, imme¬ 
diately after they were difeharged, without feeling 
pain on this account: The medicine and clyfters 
were repeated. 

Reflecting upon the difagreeable neceffity we 
feemed to lie under of confining this putrid matter 
in the inteftines, left the evacuation fhould deftroy 
the vis vita: before there was time to correct its 
bad quality, and overcome its bad effects, by the 
means we were ufing; I confidered, that, if this 
putrid ferment could be more immediately cor¬ 
rected, a ftop would probably be put to the flux, 
which feemed to arife from, or at leaft to be en- 
crealed by it; and the fomss. of the difeafe would 
likewife be in a great meafure removed. I thought 
nothing was fb likely to effeCt this, as the intro¬ 
duction of fixed air into the alimentary canal, 

L 1 2 which, 
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which, from the experiment; of Dr. Macbride, nml 
thole you have made limv his publication, appears 
to he the molt powerful corrvXor of putrefaction 
hitherto known. I recolleriivci what you had recom¬ 
mended to me as deferring to lie tried in putrid dif- 
eafes, I mean, the injt&ion of this kind of air by 
way of clyfier, and judged that in the prefent cate, 
filch a method was clearly indicated. 

The next morning I mentioned my reflexions to 
Dr. Hird and Dr. Crowthcr, who kindly attended 
this young gentleman at my requell, and propoleri 
the following method of treatment, which, with 
their approbation, was immediately entered upon. 
We firft gave him five grains of ipecacuanha, to 
evacuate in the moft cafy manner part of the putt id 
colluvia : he was then allowed to drink freely of 
brifk orange-wine, which contained a good deal oil 
fixed air, yet had not loll its fweetnds: the lindurc 
of bark was continued as before j and the water, 
which he drank along with it, was impregnated! 
with fixed air from the atmolpherc of a large vat of 
fermenting wort, in the manner I had learned from 
you: inftead of the allringcnr, air alone was injected, 
folledled from a lermenting mixture of chalk ami oil 
of vitrioli lie drank a bottle of orange-wine in the 
courfe of this day, but refuted any other liquor ex¬ 
cept water and his medicine: two bladders full of 
air were thrown up in the afternoon. 

33d. His fiools were Ids frequent *, their heat 
likewiie and peculiar jktor wece confiderably dimi- 
oifhed:; his muttering was much, abated, and the 
jMpttS' tendimm had left him. Finding that part 
of the 9 & was rejeXcd when, givea with a hlftdder in. 

the 
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the ufual way, I contrived a method of inje&ing it 
which was not fo liable to this inconvenience. I 
took the flexible tube of that inftrument which is 
ufed for throwing up the fume of tobacco, and tied 
a fmall bladder to the end of it that is connected 
with the box made for receiving the tobacco, which 
I had previoufly taken off from the tube: I then put 
fbme bits of chalk into a fix ounce phial until it was 
half filled ; upon thefe I poured fuch a quantity of 
oil of vitrigl as X thought capable of faturating the 
chalk, and immediately tied the bladder, which I 
had fixed to the tube, round the neck of the phial: 
the clyfter pipe, which was fattened to the other end 
of the tube, was introduced into the anm before the 
oil of vitriol was poured upon the chalk. By this 
method’ the air patted gradually into the inteftines 
as it was generated $ the rejection of it was in a great, 
meafure prevented; and the inconvenience of keep¬ 
ing the patient uncovered' during the operation was- 
avoided. 

24th, He- was fo much better, that there feemed 
to be no neceffity for repeating the clyfters: the 
other means were continued! The window of his. 
room was now kept fhut.. 

25th, All the fymptoms of putrefcency had left 
him; his tongue and teeth were clean; there re¬ 
mained no unnatural blackneis ox fee tor in his ftools,. 
\yhich had now regained their proper confidence 
his dozing and muttering were gone off; and the 
difagreeable odour of his breath and .peripiration was 
no longer ..perceived. He! took, nourifhment to-day,, 
with pleafure; and,, in, the afternoon, fat up an. hour 
■ - ■ • * . 

His 



[ 2 ^ 2 3 

His fever, however, did not immediately leave 
him; but this we attributed to his having caught cold 
from being intsuuUmlly uncovered, when the win¬ 
dow was open, and the weather extremely iinvre; for 
a cough, which had troubled him in ionic degree 
from the beginning, incrcatcd, and he became like- 
wife very hoarfo lor feveral days his pulfe, at the 
lame time, growing quicker : but thole complaints 
alfo went oif, and lie recovered, without any return 
of the bad fymtoms above-mentioned. 

I am. Reverend Sir, 

Your obliged humble fervant, 

W w Hey. 


October aq, 1774. 

Fevers of the putrid kind have been fo rare in this 
town, and in its neighbourhood, fince the com¬ 
mencement of the prelcnt year, that I have not had 
an opportunity of trying again the effe&s of fixed air, 
given by way of clyfter, In any cafe exactly fimilar 
to Mr. Lightbowne’s. I have twice given water fa- 
turated with fixed air in a fever of the putrefeent 
kind, and it agreed venr well with the patients. 
To one of them the aerial clyfters were admmifhtd, 
on account of a loofenefs, which attended the fever, 
though the tools Were not black, nor remarkably 
hot or feedd. “ 

Thcfe 
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Thefe clyfters did not remove the loofenefs, though 
there was often a greater interval, than ufual betwixt 
the evacuations, after the injection of them. The 
patient never complained of any uneafy dift ention of 
the belly from the air thrown up, which, indeed, is 
not to be wondered at, coufidering how readily this 
kind of air is abforbed by aqueous and other fluids, 
for which fufficient time was given, by the gradual 
manner of injedting it. Both thofe patients recovered, 
though the ufe of fixed air did not produce a crifis 
before the period on which fuch fevers ufunlly ter¬ 
minate. They had neither of them the opportunity 
of drinking Inch wine as Mr. Lightbowne took after 
the ufe of fixed air was entered upon; and this, pro¬ 
bably, was fome difadvantage to them. 

I find the methods of procuring fixed air, and im¬ 
pregnating water with it, which you have published, 
■are preferable to thofe I made ufe of in Mr. Ligbt- 
bowne’s cafe. 

The flexible tube ufed for conveying the fume of 
tobacco into the inlcftines, I find to be a very con¬ 
venient in hru ment in this cafe, by the method be¬ 
fore-mentioned (only adding water to the chalk, be¬ 
fore the oil of vitriol is inffilled, as you dtreft) : the 
injection of air may be continued at pleafure, without 
any other inconvenience to the patient, than what 
may artfe from his continuing in one pofition during 
the operation, which fiercely ddfervus to be men¬ 
tioned,, or from the continuance of the dyftcr-pipc 
within the anus, which is but trifling, if it be not 
/haken much, or pufhed againft the return. 

When I faid in my letter, that fixed 31 r appeared 
to bo the greatell corredor of putrefadion hitherto 
LI 4 known, 



[ 36 + ] 

known, your phiiofophieul refcarches had not then 
made you acquainted with that moil remarkably an- 
tifeptie property of nitron;! air. Since you favoured 
me with a view of fomc aihmilhin/; proof. of thi-, L 
have conceived hopes, that this kind of air may like- 
wife be applied medicinally to great ;uhant ige, 

W. IT. 

A ConKKcrioN’. 

CTpon re-examining Dr. Hale-'.; juvotmt of lu> 
experiments to mcafurc the diminution of stir hv rt> 
fpiration(Statical KflaysjVal.I. p. 7.3B, 4th edition), 
Ifind an error of the ptefs, of for ; fo tint the 
diminution of air by reipiratiuu, though u*ry i.trious, 
is, I believe, always confiderably Jeis than by putre- 
fariion, or ll-veral other cattles of diminution. Hut 
thpugh I h^yy rnentioned this diminution as equal to 
fevered othpW; nothing material depends upon it: 
thy quality of the air thus diminifhed being, in all 
r|feecVs,)p^ laynyv not with Handing the cattle of in- 
have oldened, in this and other 
‘tfN* Wlt ^ *^6 cau ^ c diminution) be 

greater t^n J, mid luppofed. 

, I oiatWfhdeavour to menfure the quantity of the 
jltminutiop of its by rdpirutiou, as i did that by 
fither caufes j becaufe I imagined that it had been 
done fuffieiently by others, and dpecially by Dr, 
Haiti* 


3C «?£, 
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Received November 29, 1771. 


XX. An Effhy on the periodical Appearing 
and Difappearing of certain Birds , at 
different Times of the Tear . In a Letter . 

from the Honourable Dairies Barrington, 
Vice-Pref R. S. to William Watfon, 
M. D. R R. S. 

Dear Sir, 

April 2,9, 30, a si know, from fome convert 
411 ay 1+1111 *' / \ ation we have had on this head, 
that you confider the migration of birds as a yery 
interefting point in natural hiftory, I fend you the 
following reflexions on this fubjeX as they have oc¬ 
curred to me upon looking into moft of the oroi- 
thologifts who have written on this qneftioa, 

It will he firffc neceflary in the prefent, as in all 
other difputes, to define the terms on which the 
controverfy arifes. I therefore premife that I maun 
by the word Migration, a periodical pafiage by a 
whole foecies of birds acrofs a confiderable extent of 
JCea. . t 

I do not mean therefore to deny that a bird, or 
birds, may poffibly fly now and then from Dover to 
Vol.LXII. M m Calais, 
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Calais, from Gibraltar to Tangier, or any other fuel* 
narrow flrait, as the oppoiito co.ifts are clearly within 
the bird’s ken, anti the paflage is no mt;re adventurous 
thau acrofs a large frdfh water lake, 

I as little mean to deny that there may he a peri¬ 
odical flitting of certain birds from one part of a con¬ 
tinent to another: the Royfton Crow, and Rock 
Guzel, furnifh in fiances of fuch a regular mi¬ 
gration. 

What i mean chiefly to contend therefore is, that 
it feems to be highly improbable, birds fhould, at 
certain feafons, traverfe large tra&s of fca, or rather 
ocean, without leaving any of the fame fpccies be¬ 
hind, but the fick or wounded. 

As this litigated point can only receive a fatisfadlory 
decifion from very accurate obfervatlons, all preceding 
naturalifts,. from Ariftotlc to Ray, have fpoken with 
much doubt concerning it. 

Soon after the appearance of Monf. Adanfon’s 
voyage to Senegal., however, Mr. Collinfon firfi, in 
the Philofophical Tranfadtons *, and after him the 
moft eminent ornithologifts of Europe, feem to 
have considered this traveller’s having caught four 
European Swallows on the 6th of O&ober, not 
Ar from the African eonft, as & dcciflve proof, 
that the common fwallows, when they difippear 
in Europe* make for Africa during the winter, and 
Return agaiit to us in the fpring. 

It is therefore highly incumbent upon me, who 
profefs that I am by no means fatisfled with the ac- 
cpunt, given by Monf. Adanfon of theft* European 

‘Part U. 1760, p. 459, k ftq, s ' •. v ; y • 

fwallow*. 
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Swallows, to enter into a very minute difcuflion of 
what may, or may not, be inferred from his obfer- 
vation according to his own narrative. 

I ihall firil however confider the general' argu¬ 
ments, from which it is fuppofed that birds of paflage 
periodically traverfe oceans, which indeed may be 
alinoft reduced to this Angle one, viz. we fee certain 
birds in particular feafons, and afterwards we fee 
them not 5 from \#hich data it is at once inferred, 
that the caufe of their difappearance is, that they 
have crofled large tracts of fea. 

The obvious anfwec to this is, that no well-attefted 
inflances can be produced of fuch a migration, as I 
fhall endeavour to Ihew hereafter; but befides this 
convincing negative proof, there are not others want¬ 
ing. 

Thofe who fend birds periodically acrofs the fea, 
being prefled with the very obvious anfwer I have 
before fuggefted, have recourfe to two luppofttions, 
by which they would account for their not being 
obferved by feamen during their paflage. 

The firft is, that they rife fo high in the air that 
they become invifible *; but unfortunately the rifing 
to this extraordinary height, or the falling from it, is 
equally deftitutc of any ocular proof, as the birds 
being feen during their paflage. 

I have indeed converfed with fome people,' who 
-conceive they have loft light of birds by their per- 
pedicular flight, I muft own, however,, that I have 

* It it vw&I known that feme ornithologies have even fop- 
pofed that they leave our attnofphere for that of the Moon. See 
Harl. Mifc. ¥ol. II. p. 561. 

M m Z 


alway3 
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always fuppofed them to be fiiort-fighted, as I never 
loft the fight of a bird myfelf, but from its horizontal. 
diftancc, and I doubt much whether any bird was 
ever icon, to rife to a. greater height than perhaps 
twice that of St. Paul's crots *. 

There feems to be but one method indeed, by 
which the height of a bird in the air may. be efti- 
mated j which is, by comparing its apparent fize with 
its known one, when very, near us j and it need not 
be laid that method or calculating, muft depend 
entirely upon the fight of the obferver,. who, if he 
happens not to fee objc&s well at a diftancc, will very, 
feon foppofe the bird to be idft in the clouds. 

There is aifo another obiedion to the hypothefis 
of birds palling feas at fuch an extraordinary height, 
arifing from die known rarefadion of the air, which 
may nofiibly be inconvenient for refpiratton, as well. 
as flight; and if this was not really the cafe, one 
fhould fuppofc that birds would frequently rife to 
fuch uncommon elevations, when they, had no oo> 
cation to traverfe. oceans,. 


* Wild geefe fly at the grntefl height of any bird I ever* 
happened to attend to ■, a»d from comparing them with rooks, 
which 1 have frequently looked at, when peidied on the croft of 
St. Paui'i, I cannot think that a wild-goofe was ever dlmimflted, 
to my fight at leaft, more than he would he at twice the height 

rtf fit, <W ffUfr*k«vt* hjana u«erla fMf* V O fi I. 


of Sv Pajjjfe, or , 
forms tne, tjhhtth* 


9 * 300 yards, Mr. Hunter, K. JR. S. Tu 
itch hath appeared to him a* the highrlt 
fiier, is « finafi eagle on the confine* of Spain and Portugal, 
which Sequent* high rocks. Mr, Humer hath firft feenihw 
fixate* of eagle from the bottom of a mountain, and followed ft 
to the top, when the bird hath rifen (6 high as to appear left 
*£* bottom \ ,^ r * Humcjr however adS, that 
Mtmm heat the cry, and difimguifl* the bird.-' t 

>. The 



E 2691 

The Scotch Ptarmigan- frequents the higheffc' 
ground of any Britilb: bird,, and he takes but very 
(hort flights. 

But it is alfo urged by fome, that the reafon why 
feamen do not regularly fee the migration of birds, is • 
becaufe. they choofe the night, and not the day, for-’ 
the paffage *. 

Now though it may be allowed, that poifibly birds • 
may crofs from the coaft of Holland to the Eaftem. 
coaft of England (for example) during a long night, yet' 
it muft .be dark.nearly as long. as. it is within the Ar&ic • 
circle to afford time for a bird to pafs from the Line* 
to. many parts of Europe, which MonT. de Buffoni 
calculates, may be. done in about eight or. nine 
days 

If the paffage happened in half the nights of the- 
year, which have the benefit of moonlight, the birds' 
would be discovered by the failors almoft: as .well 'as- 
in the day time j to which I'muff add that feveral 
fuppofed birds of paffage (the Fieldfare in particular)'! 
always call when on. their flight, fo that the feamen. 
muft be deaf as well’‘as blind, if fuch.flock's.of birds 
cfcape their notice.'. ■ ■ 1 • 

Other objc&ions however remain to |his hyfip* 
thefis of a paffage-during the night,. , 

Cateiby fuppofes that they may thus pafs in thte plaj^jt* 
time* to avoid birds of prey. Phil. Tranf. Abr., YoiJI. f p,^87,.. ; 
B'ut are not owls thenftlrring ?' ' , ' 1 „ n , 

On the other hand, if they migrate in thb aay*'t«rte, kites, 
hawks, and other birds of prey, muft be ivery bad fportfmen not 
to attend (like Arabs} thefe largo and periodical caravans. . 

f,In the preface to the Juft .volume of his lately ,publifli?<t. 
Ornithology, p. 3*. 

Ninety*- 
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Moft birds not only flcep during the night, but 
are as much incapacitated from diftinguifhing ob¬ 
jects well as we are, in the abfenre of the fnn: ii 
is therefore inconceivable that they fhmtld diooie 
owl-light for fitch a dilhnt journey, 

Befidcs this, the Eaftern coafl of KngUnd, to whkh 
birds of paflage mult ncccllhrily firll come from the 
continent, hath many light-houfes upon it} they 
would therefore, in a dark night, immediately make 
for fuch an objeft, and deftroy themfclves by Hying 
with violence againft it, as is well known to every 
bat-fowler. 

Having endeavoured to anfwcr theic two fup- 
pofitions, by which it it contended that birds of 
paflage may efcape observation in their flight} I 
fhall now confider all the inftanccs I have been able 
to meet with of any birds being actually feen whilffc 
they were eroding any extent of lea, though I 
might give a very Abort refutation to them, by in¬ 
filling, that if this was ever experienced, it mull 
happen as conftantly in a fca.whtch is much navigated, 
as the return of the feafons. 

I cannot do better than to follow thefe according 
to chronological order. 

The firll in point of time is that which is cited 
by'Willoughby*» from Bel Ion, whofe word* are thus 
transited, ^When we failed from Rhodes to 
“ Alexandria, many quails flying from the North 
** towards the South, were taken in our Blip, whence 
** lam perfuaded that they Ihift place** for for* 
« werly, when I failed out of the Iflo of Zant to 
Negropont, in the fpring, I had oh* 

’K •’ * B, Ihc. zt.$,8. . 

** « ferved 
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“ ferved quails flying the contrary way to N. and S.. 
“ that they might abide there all fummer, at which. 
“ time alfo a great many were taken in the fhip.” 

Let us nowconfider what is to be inferred from: 
this citation. 

In the firft place, Bellon docs not particularize the* 
longitude and latitude of that part.of the Mediter¬ 
ranean ».which he was then croflingj and in his courfe 
from Rhodes to Alexandria, both the iflands of- 
Scarpanto and Crete could be at no great diftance:: 
thefe quails therefore were probably flitting from one: 
ifland of the Mediteranean *' to another. 

The lame observation may be made with regard ! 
to the quails which he faw between Zant and Negro- 
pont,. as the whole palfage. is crouded with , iflands,. 
they therefore might be palling from ifland to ifland, 
or headland to headland, which might very proba¬ 
bly lye Baft arid Weft,, fo-as to occaffen the birds 
flying in a different direction, .from which they pafled! 
the fhipbefore. 

I haws therefore no objedton to this proof of mi¬ 
gration, if it is only infilled upon to Ihew that a quail. 
Shifts its ftation at certainfeafons of the-yearj but 
cannot hdmit that it ia fair from hence- to argue, that 
thefe hards periodically crofs large trads of fea.. 

Bellon himfelf ftates, that when the birds-fettled i 
upon the fhip,. they were -taken by the firft perfoa • 
who chofe to catch them> and therefore they muft i 
have been unequal to the. Ihort flight whlchthey 
were attempting. . , : 

, :^ ' J)’ '',' x \ ■' 

* One of the Medi terranian iflands is fuppofed to have ob¬ 
tained its ancient name of Ortygia from, the numbers ofquails. 

. n 
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It is very true that quails have been often pitched 
upon as i oil an ccs of birds that initiate acrofs feat:, 
becaufc they are icarccly ever teen in winter: it is well 
known, however, to every Iporihinau, that this bird 
never flies 300 yards at a time, and the tail being 
fo fhort, it is highly impiolulilo they fhould be 
equal to a pufiage of any length. 

We find therefore, tli.tt quails, which arc com¬ 
monly fuppolcd to leave our iiland in the winter, in 
reality retire to the fua coafts, and pick up their food 
amongil the fea weeds *. 

I have happened lately to fee a fpecimcn of a par¬ 
ticular fpecies of quail, which is deleribed by Dr. 
Shawf, and is diUinguUhed from the other kinds by 
wanting the hind-claw,- ( 

Dr. Shaw alfo dales that It is a bird of paffage. 
Now if quails really migrate from the coaft of Bar¬ 
bary to Italy, as is commonly luppoled, whence can 
it haveariien chat this remarkable ipecics hath efcapetl 
the notice of Aldrovandus, Olina, and the other 
Italian ornitholqgifts r 

When f had jud fmifhed what I have here faid 
With regard to the migration of quails, 1 have had an 
opportunity of feeing the fecond volume cl Monf. de 
Buffon's ornithology | i where, under tins article, be 
contends tJurt this lard leaves Europe in the winter. 

It is incdthWpt upon me, therefore, either to own 
I am 'convinced by what this mod ingenious and able 
naturalid hath urged, or to give my reafons why I 


♦ See Br. Zoot, Vo!, If, p« aio. aJ Ed. o<ft*vo. 
““ if* Obf. on the kingdom of Aigicrf, «b, *. . 


iviif <A y.l i 
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ftill continue to diflent from the opinion he main¬ 
tains. 

Though M. de Bufron hath difcutfld this point 
very much at large, yet 1 find only the following 
fa< 5 ls or arguments to be new. 

He finfi cites the Memoirs of the Academy of 
Sciences *, for an account given by M. Godeheu of 
quails coming to the iHand of Malta in the month 
of May, and leaving it in September. 

The firfl anfwer to this obfervation is, that the 
ifland of Malta is not only near to the coaft of 
Africa, but to feveral of the Mediterranean iflands j 
it therefore amounts to no more than the flitting X 
have before taken notice of -j-. 

Monf. de JBufFon fuppofes that a quail only quits 
one latitude for another, in order to meet with a 
perpetual crop on the ground. 

Now can it be fuppofed that there is that difference 
between the harveft on the coaft of Africa, and that 
of the fmall quantity of grain which grows on the 
rocky ifland of Malta, that it becomes inconvenient 
to the bird to flay in Africa as foon as May fets in j 
and neceffary, on the other hand, to continue in 
Malta from May till September. 

Monf. de Buffon then fuppofes that quails make 
their paffage in the night, as well as conceives them 
to be of a remarkably warm temperature and fays 

* Tom. III. p. 91 and 92. 

t Both Monf. de Godeheu and M. deBuffon feem to conceive 
that the quail fliould fly in the fame direction as the wind blows ; 
but birds on the wing from point to point, which ai;e at a confi- 
derable diftance, &y againft the wind, as their plumage is other- 
wife ruffled. 

% As this is given for a reafon why the African quails migrate 
Northward: Q. what is to become of the Iceland!* quails dur¬ 
ing the fummer ? 

Vol. LXII. N n that 
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that “ dw,'J emmc u»c c,:i!h\" is in every one’s 
mouth *. 

Now in the full pi,tee their migration dining the 
night, is contrary to HelonV account, which M. do 
Jjuffon to much relics upon, who exptdly lavs* th.it 
the birds weie caught in the day time 

In the next place, 1 apprehend that *• r-rm? 
u unc cailh'd alludes to the very rcm.uk,tide fii- 
lacioufncfs of this bird, and not to the conll.mt heat 
of its body. 

Monf. tic HufFon then ohferves, that if quails are 
kept in a cage, they arc remarkably impatient of 
confinement m the autumn and fpring, whence 
he infers that they then want to migrate f; he alio adds, 
in the fame period, that this uneafinefs begins an hour 
before the fun rifes, and that it continues all the night. 

This great naturalift tioes not ftatc this oblcmtiuu 
as having been made by himlelt", and it ieems upon 
the face of it to be a very extraordinary one. 

* All bird* indeed are warmer by fair decrees rhan other ani¬ 
mals. See fame ingenious thermotttmical experiment's by kb. 
Martin of Aberdeen, Edinb. 1771, 1 Ziuo, 
f Upon looking a fecund time into Delon, be dots n«f indeed 
(tote whether it was in the d.iy nr the night; but if it h,td hap¬ 
pened in the latter, this traveller and ornlthnlogifl could not well 
have omitted fuch a circtimflanee. Br fide* this, he mentions in 
what diredtiha-the quail* were flying, which he could not have 
difeemed in the night, 

t ft may alfo arTfc (turn this hlrd'i. being of fo quarrel fume a 
d»lj>ofitii*n, and confequemly nmft likely to fight with »ti fellow 
prifonct* when they are ail in gretteft vigour alts* moulting, and 
00 the return of the fpting, 

. 3 ML de Buffou allow* that they will fight for a grain of milter* 
and add*, “ ear p*rmi let aninuux il faut tm fujet reel pour it 
“ b«ure,” M, aft Buffoa hath never been in a cockpit,, „ 

No 
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No one (at lead with us) ever keeps quails in a 
cage except the poulterers, who always fell them as 
fait as they arc fat, and confequently can give no 
account of what happens to them during fo long an 
imprifonment as this obfervation necefiarily implies. 

No fuch remarkable uneafined hath ever been at¬ 
tended to in any other fuppoled bird of paffage 
during its confinement; but, allowing the fa<d to be 
as JVf. de Buffon dates, he himfelf fupplies us with 
the real caufe of this impatience. 

He aflerts, that quails conftantly moult twice * a 
year, viz. at the dole both of fummer and winter j 
whence it follows, that the bird, in autumn and 
the fpring, mud be in full vigour upon its re¬ 
covery from this periodical illnefs: it can therefore as 
little brook confinement, as the phyfician’s patient 
upon the return of health after illnefs. 

Thus much I have thought it neceflary to fay, in 
anfwer to M. de Buffon, who “ dum errat, docet,” 
who fcarcely ever argues ill but when he is mifinformed 
as to fads, and who often, from drength of under- 
danding, difbelieves fuch intelligence as might impofe 
upon a naturalid of lefs acutenefs and penetration. 

* I have often heard that certain birds moult twice a year, fome 
of which I have kept myfclf without their changing their fea¬ 
thers more than once. 

T fhould fuppofu that this notion arifes from fome birds not 
moulting regularly in the autumn every year 5 and when the 
change takes place in the following fpring, they very commonly 
die i 1 can fcarccly think that many of them are equal to two 
iilneffes of fo long a continuance, which are conftantly to return 
within twelvemonths. 

I fhould therefore rather account for the extraordinary brifle- 
nefs of a quail in autumn and the fpring, from its recovery alter 
moulting in the former, and from the known cfte&s of the fpring 
qs to molt animals in the latter. 

N n 2 The 
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The next iurtuntr of a bin! being caught at any 
difUnce from land, is in Sir Mins Sloane’s voyage to 
Jamaica, who fays, that a lark was taken in tin- fhip 
40 leagues (rum the ihure: this therefore w.e- ut- 
tainly an unfortunate binl, Hayed out to k a by a 
ftrong wind in Hying I nun headland to headland, .a; 
no one fiippofes the Ikylark to he a hiul of paflage. 

The kune anfvver may lx* given to a ycllmv-him- 
mcr’s fettling upon liaik-kpi ill's Chip in the entrance, 
of the Mediterranean, with this ditlercnce, that 
either the European or African coart mull have been 
much nearer than 40 leagues ♦, 

The next fa & to bo confidered h wh-u is men¬ 
tioned in a letter of Mr. Peter CoUinlon’s, printed in 
the Philofophical Tranfa&iom f. 

He there fays, “ That Sir Charles Wager had 
** frequently informed him, that m one of lit > 
“ voyages home in the fpring as he came into ltnmd- 
“ ings in our channel, that a great flock of 1 wallows 
“ almoft covered his rigging, that tiiey were nearly 
u fpent and faraifhed, and were only feathers and 
“ hones j hut being rcuuitcd by a night’s rcfl, they 
“ took their flight in the morning.” 

The firfl: anfwer to this is, that if thclc were hints 
Which had eroded large traits of fen in their periodi¬ 
cal migrations, the fame accident mu ft happen eter¬ 
nally, both in the fpring ami autumn, which is not 
however pretended by any one. 

In the next place, the (wallows are dated to he 
Jpent both by famine and fatigue ; and how were 
tfehy to procure any flies or other luftenauce on the 

^ See lUfifelquUTi Travels, m pone, 
t j 760. Part II. p. 461, 
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rigging of the admiral’s Chip, though they migth in¬ 
deed reft themfclves ? 

Sir Charles, however, exprefly informs us, ‘hat 
he was in the channel, and within foundings: th-' r e 
birds, therefore (like Bellon’s quails) were only paflh.g 
probably from headland to headland; and being levied 
out by a ftrong wind, were obliged to fettle t.pon 
the firft (hip they faw, or otherwife muft have drop- 
ped into the fea, which I make no doubt hap¬ 
pens to many unfortunate birds under the lame cir- 
cumftanccs. 

As the birds which thus fettled upon Sir Charles 
Wager’s rigging were fwallows, it very naturally 
brings me now to confider the celebrated obfervation 
of Monf. Adanfon, under all its circumftances, as it 
hath been fo much relied upon, and by naturalifts of 
fo ^reat eminence. 

Monf. Adanfon is a very ingenious writer, and the 
publick is much indebted to him for many of the re¬ 
marks which he made whilft he refided in Senegal. 

I may, however, I think, prefumc to fay, that he 
had not before his voyage made ornithology his parti¬ 
cular ftudy; proofs of which are not wanting in other 
parts of his work, which do not relate to Iwallows. 

For example, he fuppoles, that the Canary birds 
which are bred in Europe are white, and that they 
become fo by our climate’s being more cold than 
that of Africa. 

** J’ai remarque que le ferin qui devient tout Wane 
“ en France, eft a Tcncriffe dun gris prelque auffi 
“ £onc6 que celui de la linotte; ce ebangement do 
“ couleur provient vraifemblablement de la froidure 
“ de notre clitnat 

* Voyage au Senegal, p. 13.. 

Mr.. 



[ a7 8 ] 

Mr. Adanfon in thi.; Hems to have dedwt’d 

two falie inference.; from having Icon a few white 
Canary birds in I’i.iiuv, whult he alfoi'wa’ds com¬ 
pare!; with thole of Tcnerill, ami hippolcs the change 
of colour to arile merely from alkntum of climate ; 
it is known, however, altnoil to every one, that there 
is an infinite variety in the plumage of the European 
Canary birds, which, as in poultry, anil’s from their 
being pampered with lb much food, as well as con¬ 
finement 

Monk Adanfon, in another part of his voyage f", 
deferibes a Roller, which he iuppofes to migrate 
ibmetimes to the .Southern path of Europe. 

This cireumflance ihev/s that he could not have 
looked much into books of natural hillory, be- 
caufe the principal fynonym of this bird is 
garrulus Argmtmtttnfis £ ; and Linnaeus inform.*, us 
that it is found even in Sweden ||. 

* In the Tame paflltge, he compare* the colour of the African 
Canary bird to that of the European linnet, and fay* it i* d'm 
gris tiuffi whereas the Euro noun linnet is well 

known to be biowri, and not grey. The linnet afieiJs a very 
ilecifivir proof that the change of plumage does not arili; from 
the difference of e'imatc, but the two caufes I have affirm'd. 
The cock hint, whilll at liberty, hath a red Incafl: yet if it is 
either bred up in a 4 ago front the tied, t»r is caught with it* red 
plumage, and afterward* moult* in the houlc, it never recovers 
the red leather*. 

That mod: able naturulift, Monf. tic fltiflon, from having 
feen fomc cock linnets which had thus moulted off, or pci haps 
feme hen linnet* (which have not a red bread) emtfukr* them 
as a dillhnit ijxries, and compared their breeding together in 
an aviary, to that of the Canary bird and goldfinch. Ornith, 

P« %%$$» 

' f P. !l6. % Or of SeraIburgh. 

8 Faun. Suec. 94. 


The 
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The ftrong charafleriftie mark of this bird, is the 
outermoft feathers of the tail, which able naturalifts 
deferibe as three fourths of an inch longer than the 
reft*. Monf. Atlanfon, however, compares their 
length, not with the other feathers of the tail, but 
with the length of the bird’s body, which is by no 
means the natural or proper ftandard of com¬ 
parison. 

The reafon of my taking notice of thefe more 
minute inaccuracies in Monf. Adunfon’s account of 
birds, arifes from Mr. Collinfon’s relying upon his 
obfervations with regard to {wallows being fo abfo- 
lutoly decifive, becaufe he is reprefented to be fo able 
a haturalift., 

I fhall now ftatc (ve.ry minutely) under what 
circumftances thefe fwallows were caught, and what 
feems to bo the true inference from his own ac¬ 
count. 

lie informs us, that four fwallows fettled upon the 
{hip, not 50 leagues from the coaft of Senegal, on the 
6th of October; that thele birds were taken, and 
that he knew them to be the true fwallo tv of Europe-}-, 
which he fuppofes were then returning to the coaft 
of Africa. 

1 fhall ‘ now endeavour to (hew that thefe birds 
could not be European fwallows; nor, if they were, 
could they have been on their return from Europe 
to Africa. 

* Willoughby, p. 131, Br. Zool, Vol. II. in append. 

f I have before endeavoured to fhew that Monf. Adanfon dors . 
not always recoiled with accuracy the plumage of the moll 
common European birds# by what he fays with regard to trie 
linnet. 

The 
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The word I'trmUk, in French, is ufhd ;is a general 
term lor the four * Ip vie:; of tliele hints, as the 
term fu\?Jhu< is with tr. 

Now the Four fwaliows thus caught ami examine.! 
hy Monf, Adanfon were either all of the lame 
ijiceics, or intermixed in lome other proportion. 

Would not then any mtturalift in Hating It) ma¬ 
terial a lad (as lie hunklf Itippofcs it to he) have 
particularized of what fpccies ol fwallow jthde very 
intcrelHng birds Were ? 

Should riot Monf. Adanfdn alfo have taken care to 
diftinguifi) thefe fuppofed European fwaliows from 
twp fpecies of the lame tribe, which bear a general 
refcmbiance to thole of Europe, and arc not only 
defcribed, but engcayed t^ ^riflbn, under the name 
TOfctfTtf 'WmM Jtrhagedu 

Senegal fP 

Though Monf. Adanfon was above a year on 
this part Of the African cot#, paid fo much atten¬ 
tion to fwaliows, and was fo lmddediately acqualnted 
with the &0i^t Cpescm on the lirft inlpeaion, yet 
he feems never to have difeovered that there were 
fuch African fwaliows as are thus deferibed and en« 
waved by Briflon, though he mud have feen them 
willy* 

MonC; AH«dfoB howevcr concludes his account of 
the fup^led puropean fwallow, whilft It ’continues 
on the coaft of Senegal, by a circumftance which 


Fk. the fwallow mf the martin, the find martin, 
IS# the IWift: X omit the goatfucker, becaufe thia bird, though 

of fwallow by omktwlegH^ i, not 
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feems to prove to demonftration of what fpccies the 
four fwallows caught in the (hip really were. 

He fays that they rooft on the land cither by 
themfelves, or at moft only in pairs, and that they 
frequent the coaft much more than the inland 
parts *. 

Thefe fwallows therefore, if they came from 
Europe, muft have immediately changed at once their 
known habits: and is it not confequently moft clear 
that they were of that fpecies which Briffon defcribes 
under the name of Hirondelle de rivage du Senegal ? 

But though it fhould be admitted, riotwitKftanding 
what I have infilled upon, from Monf. Adanfon’s 
own account, that thefe were really fwallows of the 
fame kind with thofe of Europe •, yet I muft ftili 
contend that they could not poffibly have been on 
their return from Europe to Africa, becaufe the high 
road for a bird from the moft Weftern point of 
Europe to Senegal, is along the JM. Weft coaft of 
Africa, which projc&s greatly to the Wcftward of 
any part of Europe. 

■ What then could be the inducement to thefe four 
fwallows to fly 50 leagues to the Weftward of the 
coaft of Senegal, fo much out of the proper 
direction ? 

It feems to. me therefore, very clear, that thefe 
fwallows (whether of the European kind or not) 
were Hitting from the cape de Verde iflands to the 

1 * Voyage *tr Senegal, p. 67. I wHh Monf. Adanfort had 
alfo informoe t» whether thefe fwallbw# had die fame notes with 
thofe of Europe, wbichi# a' eery materl^ elrcumftance in the 
natural hiftory of birds, though little attended to by moft orni- 
thologifts. 

; A Yot, LXIl. O 0 coaft 
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conft of Africa, to which Ihort flight, however, they 
were unequal, and were obliged from fatigue to fall 
into the tailors hands. 

Monf. Adanion likewlfe mentions * that the /hip’s 
company caught a Roller on the 26th of April, which 
he fuppuics was on its paflage to Kurope, though he 
was then within tight of the coaft of Senegal: this 
bird, however, mutt be admitted not to have had 
fuflicicnt ilrength to reach the firfi fiage of this 
lound -about journey, and was therefore probably 
forced out to fca by a ftrong wind, in palling from 
head-land to head-land. 

But I mu ft not difmifs what hath been obfervod 
with regard to the fwallows feen by Monf. Adanfun 
at Senegal, without endeavouring alto to anfwcr 
what M. de Buffon hath not only inferred from it, 
but hath endeavoured to confirm by an a£tual ex¬ 
periment •f*. 

M. de ijufibn, from the many infiances of fwallows 
being found torpid even under water, very readily 
admits, that all the birds of this genus do not mi¬ 
grate, but only that fpecies which was feen by Monf. 
Adanfon in Africa, and which he generally refers to 
as the chimney fwallow $ $ but from the outlet, teems 

* Voyage au Senegal, p. *$. 

i See the two prefatory dtfeourfes to his fixteetuh volume 
of natural hiftory. 

t So little do naturalifta know of this very common bird, 
that I believe it bath never yet been obferved by any writer, that 
the male fwallow hath only the lung (lender feathers in the tail, 
which are cortfidered as its moft diftinguifhing mark*. I venture 
to. make this remark upon Having teen the difference in two 
fwallows which are in Mr. Tunftall’s colle&ion, F. R. S. as alfo 
in two others, which have lately been prefented to the Mufcum 
% to 
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to fhew that he hath himfelf confounded this ipedes 
with the martin. 

“ Prenons un feul oifeau, par exemple, l’hiron- 
“ delle, cclle que tout le monde connoit, qui paroit 
“ au printems, difparoit en automne, 6c fait fon nid 
“ avec de la terre contre les fenetres, ou dans les 
** cheminees.” p. 23. 

It is very clear that the defign in this period is to 
fpecify a particular bird in fuch a manner that no 
doubt could remain with any one about the fpecies 
referred to; and from other pallages which follow* 
it is as clear that Monf. de BufFon means to allude to 
the fwallow x«r iv. 

Though this was certainly the intention of this 
mo ft ingenious naturalift, it is to me very evident 
that the martin, and not the fwallow, was in his con¬ 
templation, becaufe he firft fpeaks of the bird's build¬ 
ing againft windows, before he mentions chimneys, 
and therefore fuppofes that either place is indifferent > 
which is not the cafe, becaufe the fwallow feldom 
builds on the fides of windows, or the martin in 
chimneys. 

There are perhaps three or four martins to one 
fwallow in all parts j and from their being the more 
common bird of the two, as well as from the cir* 
cumftance of their building at the comer of windows 
(and confequently being eternally in our fight), nine- 

of the Royal Society, by the dirc&ors of the Hudfon’a Bay 
company. 

Theft long feathers would be very inconvenient to the hen 
.during incubation} and they are likewife confined to the cock 
widow-bird, as, from their more extraordinary length, they would 
he ft ill more ib. 

O 0 a teen 
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teen out of twenty, when they fpcak of a fwaliow, 
really mean a martin *. 

I only take notice of this fuppofed inacttracy in 
Monf.de RufTon, bccaufe, if that able natural ill dues 
not fpcak of the different forts of (wallows with that 
precifion which is ncceffary upon fitch an ocea&m, 
why fhould he rely (b intirely upon the impoflibiliry 
of Monf. Adanfon’s being m ilia ken ? 

I flnll now date the experiment of Monf dc 
Buftbn, to prove that the fwaliow is not torpid in the 
winter, and mu ft therefore migrate to the coaft at' 
Senegal-f*. 

He fbut up feme fwallows (himiddles) in an ice 
houfe, which were there confined “ plus ou moins 
** de temps ; >f and the confcqucnce was, that thole 
which remained there the longcft died, nor could 
they be revived by expofing than to the fun; and, 
that thofe * ( qui n’avoient fouffert le froid de la 
“ glaciere qne pendant peu de tcms‘* were very 
lively when permitted to make their eftape. 

* In the fame manner the gcneiical name in other language*,. 
for this tribe of birds, always means the martin, ami not the 
fwaliow, 

Thu* Anacreon complains of the for waking hint 

by U* twittering. 

Now if it be confidcrcd that there was only the kitchen chim¬ 
ney in * Grecian houfe, it rouft have been the martin which 
built under the eaves of the window, that m a troublefomc to 
Anacreon, and not the fwaliow. 

Ovid alfo fpeaking of the nett of the birumte, fays, 

-lutcum fub trabe %it opus. 

hy which he ncceflarily allude* to the martin, and not the 
fwaliow. 

t Flan de Fouvrt&e, g. 15. 


Monf. 
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Monf. de Buffbn does not, in this account of his 
experiment, ftate the time during which the birds 
were confined} but as the trial mull have been made 
in France, the fwallows which he procured could 
not be expe&ed to be torpid either in an ice-houfe * 
or any other place, becaule the feafon for their being 
in that ftate was not yet arrived. 

I cannot aifo agree with M. de BufFon that thofe 
birds which were iliut up the longeft time died 
through cold, as he fuppofes, but for want of food, 
as he neither fupplied them with any flies, nor, if he 
had, could the fwallows have caught them in the 
dark : a very fltort faft kills thefe tender animals, 
which are feeding every inftant when on th& 
wing. 

It therefore feems not to follow from this, or any 
other experiment, that fwallows muft neceflarily 
migrate (as Monf. de BufFon fuppofes) to the coaft of 
Senegal. 

* The very name of an ice-houfe almoft fti ikes one with a 
chill I placed, however, a thermometer in one near Hyde Park 
Corner, on the 23d of November, where it continued 48 hours,, 
and the mercury then flood at 43I by Fahrenheit’s fealo. 

This is therefore a degree of cold which fwallows fometimes- 
experience whilft they continue in feme parts of Europe, without 
any apparent inconvenience ; and it Ihould feem that the cold 
vapours which may arife from the included icc, ftnk the ther¬ 
mometer only 7 or 8 degrees, as the temperature in approved, 
cellars is commonly from or 51 throughout rite year., 

Sir William Hamilton informs me, that he hath frequently 
feen fwallows in the winter between Naples and Puzzuoli, when 
the father was warm j as does Mr. Hunter, F. R. S. that he 
hath obferved them during the fame feafon, on- the confines of 
Spain and Portugal. It mould feem from this, that very mild 
and warm weather for any continuance always wakes thefe birds 
from.their flats of torpidity. 

Swallow.*. 
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Swallows arc foe n during the dimmer, in every part 
of Europe from Lapland to the Southern coaft of 
Spain} nor is Europe vallly inferior in point of fize 
to Africa. 

If fwallows therefore retreat to Africa in the 
winter, thou Id not they he dilpei fed over the whole 
Continent of Africa, juft as they arc over every pait 
of Europe ? 

But this moft certainly is not fo: Dr. Shaw, who 
was a very good naturalist and attended much to the 
birds in the neighbourhood of Algiers (as appears by 
his account of that country), makes no mention of 
any fuch circumftancc, nor have we heard of it from 
*ny other traveller *. 

It muft be admitted indeed, that Herodotus fpcak- 
ing of a part of upper Egypt (which he had never 
feen) fays, that kites and (wallows never leave it -(** 
this, however, totally differs from Monf. Ad an fun’s 
account, who informs us that they dilappear in Se¬ 
negal on the approach of Cummer. 

It feems to follow therefore, from this filence in 
others, that fwallows cannot be accommodated for 
their winter refidcucc in any part of that vaft con¬ 
tinent, but in the neighbourhood of Senegal. 

But this is not the whole objection to fuch an 
hypothecs, 

* It may alfobe obferved here, that rieiJit it in fume mcafure 
Riven to M, Adanfon’s eycftght, ngsinrt that of all the HiiglUb, 
French, Dutch, PortuRiitKC, ami Dane?, who have been fettled 
not far from .Senegal for above a century, many of which have 
fbent the greateli part of thur live* there, ami whofe notice, 
twillow* feen during the winter, muft have probably attracted. 

"f* bdjaoij ft xat A ita* «»?« ax makmufu Euterpe, 

p. 98. cd, Ode, ' 

If 
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If the fwallows of Europe, when they difappear 
in thofe parts, retreat to the coaft of Senegal, what 
neceflarily follows with regard to a Lapland 
fwallow ? 

I will fuppofe fuch a bird to have arrived fafely at 
his winter quarters upon the approach of that feafon 
in Lapland 5 but he muft then, according both to 
Monf. Adanfon’s and de Buffon’s account, return to 
Lapland in the fpring, or at leaft fome other fwallow 
from Senegal fill his place 

Such a bird immediately upon its arrival on the 
Southern coaft of Spain would find the climate and food 
which it defired to attain, and all proper conveniences 
for its neft: what then is to be its inducement for 
quitting all thefe accommodations which it meets with 
in fuch profufion, and pufhing on immediately over fo 
many degrees of European continent to Lapland, where 
both martin and fwallow can procure fo few eaves of 
houfes to build upon ? What alfo is to be the in¬ 
ducement to thefe birds, when they have arrived at 
that part of the Norwegian coaft which is oppofite 
to the Ferroe iflands, to crofs degrees of lea, in order 

* Mr. Stephens, A, S. S. informs me, that there was a neft of 
martins for twenty years together in the hall of his houfe in 
Somerfetfhire (near Bath); nor could the old birds procure food 
either for themfelvcs, or their young, till the door was opened in 
the morning. 

Can it it be fuppofed that the fame birds or their defeendants 
could have fo long fixed upon fo very inconvenient a fpot, to 
which they conftantly returned from the coaft of Africa, neg¬ 
lecting fo many others, which they muft have always palled 
by f Does it not alfo afford a moft ftrcmg preemption,. that 
they were torpid during winter in the neighbourhood of this old 


to 



[.*»« J 

to build in fuch final! ipoi* of hunl, wlicrc there are 
Oil I fewer !»nu!*‘ '• ? 

Tht* next {’.»«!;f i luve happened to nuvt with of 
a bird's bin!*; it en at a found* mb!*.* thd.stk'o from 
the (here, is tit Mr. l*\»iiK’jl.udy publifhed 
trauil ition of Kulm’s acvount of N. Amnie.t*. 

Wc ate there informed tint a bird (which Kalm 
calls a iwallow) was icon near the ihip on the 2d 
of September, and, as he fnppefes, 20 degrees from 
the continent of America •f'. 

It appears however, by what he before ftatos in Ids 
journal, that the thip was not above 5 degrees from 
the illand of Sable. 

IJelides, if it is contended that this was an Euro¬ 
pean fwallow on its palfage acrols the Atlantic on 
the 2d of September, it is too early even for a Iwitt, 
to have been on its migration, which difappears 
with m fooner than the three other fpecics of Euro¬ 
pean /wallows %. 

Only two more inftances have occurred of birds 
being feen in open lea that have been ddcribed 

* Vul. I. p. 24. 

f it may not be improper here to obferve, that in all inflanres 
*f bird* being feen at feasmy great dillmce from the emit, it U 
not improbable that they may have before fettled on tome other 
veil'd, or perhap* on « piece of floating meek. 

By accident* of this fort, even butte* flics, have fumetimrs b era 
caught by the tailors at 40 leagues diftanccfiom any lamb hue 
Moiif. I’Abbe Covirte dc la illatieliiidicre'# Voyage to hraail,Baris, 
1759, anno, p. 169. 

j The bird mentioned by Kalm was probably an American 
‘fwallow, forced out to fe.t by feme accidental Horm: thetc »m 
fjveral far»« of them and they feem to bear a general affinity to 
jthofe «f Europe. 

with 
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with any fort of precision, which I ihali juft 
ftate, as I would not decline giving the beft anfwer 
I am able to every argument and fadt which may be 
relied upon, by thofc who contend that birds periodi¬ 
cally migrate acrofs oceans. 

On the 30th of March, 1751, Ofbeck, in his 
voyage from Sweden to China met with a Angle 
houle 1\/allow near the Canary Iflands, which was 
fo tired that it was caught by the Tailors: Olbeck 
alfo ftates, that though it had been line weather for 
fcveral preceding days, the bird was as wet as if it 
had juft emerged from the bottom of the fea. 

If this inftancc proves any thing, it is the fub- 
merfion and not the migration of fwallows fo gene¬ 
rally believed in all the northern parts of Europe. 
It would fwell this Letter to a moft unreafonable 
fize, to touch only upon this litigated point j and I 
Ihali, for the prefent, fupprefs what hath happened 
to occur to me on this controverted queftion ■f*. 

* See the lately published tranflatlon of this voyage. 

+ I will, however, mention one moft decifive fad on this 
head. 

Mr. Stephens, A. S. S. informs me, that, when he was 
fourteen years of age, a pond of his father’s (who was vicar of 
Shrivenbam in Iterkfhire) was cleaned, during the month of 
February; that he picked up himfclf a cluftcr of three or four 
fwallows (or martins), which were caked together in the mud, 
ami that he carried them into the kitchen, on which they footi 
afterwards flew about the room, in the prefence of his father, 
mother, and others. Mr. Stephens alfo told me, that his father* 
(who was amturalift) obferved at the time, he had read offtmilar 
inftances in the northern writers. This fad is alfo confirmed to 
me by the Reverend Dr. Pye, who was then at fchool in Slui- 
•venham, as alfo by a very (cnfiblc iand-i’urvcyor, who now lives 
in the village. 

¥ol, LX IT# P p Ofbccfc 
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. Gibcck afterwards, in the courfe of his voyage., 
mentions, that a fw.illow (indefinitely) followed the 
ihij\ near Java, on the 24th of July, and another 
on tlie 14th of Auguft, in the Chin eft: lea, as he. 
terms it. 

After what I have obferved before with regard to 
other in fiances of the fame fort, I need Scarcely fay 
that this naturalifl does not (late of what fpccics thele 
fwallows were; and that, from the latitudes in which 
they were feen, they mu ft: have been feme of iho. 
Afiatic kinds. 

1 cannot, however, difmifs this article of the Aval- 
low, without adding Some general rcafons, which 
feem to prove the great improbability of this or any 
other bird’s periodically migrating over wide traits of 
fea; and 1 the rather do it in this place, bccaufc 

There are fevernt rc;tf<uv; why fwallows flnmld not he fre¬ 
quently thus found ; ponds are fcldom cleaned in the winter, 
as it is fuch cold work, for the labourers 5 and the fame inftinit 
which prompts the bird thus to conceal itfelf, inftruSa it to' 
ehoofe fuch a place of fucurity, that common accidents will not 
difeover it. 

Hut the ftrongeft rcafon for fuch account# m>t being more 
numerous, is, that f.t£ls of this fort arc fo Hub* attended to; for 
though 1 was horn within half' a mile of this pond, anti have 
always had much curiofity with regard to fuch fait#, yet I never • 
heard a fyllahle about this very material and interesting account, 
tM very lately. 

To this ratSfc 1 mud alfo add, that fwallows may bt con* 
fl-hmly taken in the month of Odtohcr, during the dark nights, 
whilit they lit on the willows in the Thame#, and that one may 
altiiofl inibmuticoully hi! a large lack with them, bccaufc at this 
time they will not ftir from the twigs, when you lay your bands • 
upon them. This looks very much like their beginning to be 
torpid before they hide themfclvc-s under the water. 

A man neat Brentford fays, that he hath caught them in this - 
ftatc in the cytoppoftte to that town, even fo late « November. 

the 
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the fwallow is commonly pitched upon as the mo® 
notorious inftance of fuch a regular paflage. 

This fcems to arife firft from its being feen in 
fuch numbers during the fummer, from its appear¬ 
ing almoft always on the wing, and from its feeding 
in that pofition; from which two latter circamftances 
it is fuppofed to be the belt adapted for fuch diftant 
migrations.' 

And firft, let us confider, from the few fadts or 
reafons we have to argue from, what length of flight 
either a fwallow or any other bird is probably equal 
to. 

A fwallow, it is true, feems to be always on the 
wing ; but I have frequently attended, as much as I 
Could, on a particular one; and it hath appeared to 
me, that the bird commonly returned to its neft in 
eight or ten minutes: as for extent of flight, I believe 
I may venture to fay, that thefe birds are feldom a 
quarter of mile from their mate or young ones; they 
feed whilft on the wing, and are perpetually turning 
fhort round to catch the infedts, who endeavour to 
•elude them as a hare does a greyhound. 

It therefore feems to me, that fwallows are by no 
means equal to long flights, from their practice during 
•their fummer refidence with us. 

I have long attended to the flight of birds'; and it 
hath always appeared to me, that they are never on 
•the wing for amufement .(as we walk or ride), but 
merely in fearch of food. ’ 

The only bird which I have ever obferved to fly 
•without any particular point of diredtion, is .the 
rook.; thefe birds will, when the wind is high, 
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«* Ride in the wldrlwind, and enjoy the tlorm.” 


They never fly, however, at this time, from point 
to point, but only tumble in the air, merely for their 
diverfion. 

It feems, therefore, that birds arc by no means 
calculated for flights acral's oceans, fur which they 
have no previous prndticc; and they are, in lad, al¬ 
ways lb fatigued, that, when they meet a (hip at lea, 
they forget all apprehenfions, and deliver thcmfelvcs 
up to the failors. 

Let us now confider another objection to the mi¬ 
gration of the fwailow, which Monf. tie Ballon fup- 
pofes may crofs the Atlantic to the Line in eight 
days * 5 and this not only from the want of reft, but of 
food, during the paflage, 

A fwailow, indeed, feeds on the wing: but where 
is it to find any inie&s, whilft it is flying over a wide 
expanlb of fea ? This bird, therefore, if it ever at¬ 
tempted fo adventurous a paflage, would foon feel 
a want of food, and return again to land, where it 
had met with a conftant fupply from minute to 
minute, 

I am aware it may be here objected, that the 
fwailow leaves us on the approach of winter, when 
foon no flying infedlts can be procured: but I {hail 
hereafter endeavour to fhew, that thefe birds are then 
torpid, and, confequently, can want no luch food, 

Another objetftion remains to the hynothefls of 
migration, which is, that birds, when flying from 

* Difcour* fur la nature <ks oiiaux, p, 3*, 

point 
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point to point, endeavour always to have the wind 
againft them *, as is periodically experienced by the 
London bird-catchers, in March and October, when 
they lay their nets for finging birds t- 

The reafon, probably, for birds thus flying againft' 
the wind is, that their plumage may not be ruffled,, 
which indeed I have before had occafion to mention. 

Let us fuppofe, then, a fwallow to be equal to a 
paflage acrofs the Atlantic in other refpetfts} how is 
the bird to be infured of the wind’s continuing for. 
days in the fame quarters or how is he to depend 
upon its continuing to blow againft his flight withi 
moderation ? for who can fuppofe that a fwallow can . 
make his way to the point of direction, when buf¬ 
feted by a ftorm blowing in the teeth of his intended; 
paflage $ ? 

Laftly, can it be conceived that thefe, or any 
other birds, can be impelled by a providential in- 
ftindt, regularly to attempt what feems to be at¬ 
tended with fuch infuperable difficulties, and what: 
moft frequently leads to certain deftru&ion ? 

But it will ftill be objected, that as fwallows re¬ 
gularly appear and difappear at certain feafons, it is 
incumbent upon thofe who deny their migration, to > 

* Kalm, in his voyage to America, makes the fame obferva * 
tlon, with regard to flying fifh, and Valentine fays, that if 
the wind does not continue to blow againft the bird of paradife,. 
it immediately drops to the ground. 

-1 Thefe birds, as it ihould feem, are then' in motion j be¬ 
es u ft, at thofe feafons, the ground is plowed either for the winter ■ 
or lent corn. ■ 

$ I .hpvo tnyfclf attended to fallows during a high wind, 
and have obferved that they fly only in flickered places, whilft 
they almoft touch the furfacc of the ground, 

(hew 
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fl,cw what becomes of them in Europe during our 
winter. 

Though it might he anfwered, that it is nut ms- 
ceflary, t hole who endeavour to fhew the impulh- 
bility of another fyflcm or hypothetic, ihwthi lirum 
thence he obliged to fit tip one of their own j vet 1 
lliall, without any difficulty, %, that 1 at Icull am 
convinced fwallows (and perhaps fume other buffi) 
are torpid during the winter. 

I have not, 1 muft own, myfelf ever feen them in 
this flate5 but, having heard inflanecs of their being 
thus found, from others of undoubted veracity, I 
have not icarcely the leaf!, doubt with regard to this 
point. 

It is, indeed, rather difficult to conceive why 
fome ornithologifts continue to withhold their aflems 
to fuch a cloud of witnefles, except that it perhaps 
■contradicts a favourite hypothecs which they have 
already maintained. 

Why is it more extraordinary that fwallows ffiould 
be torpid during the winter, than that bats arc found 
in this ftate, and fo many infetts, which are the food 
t>f fwallows ? 

But it may be faid, that as the fwallows have 
♦crowded the air during the futnmer, in every part 
of Europe fiocc the creation, and as regularly dil- 
appear in winter, why have not the inftance* of their 
being found in a torpid ftatc been more frequent ? 

To this it may Tbe anfwered, that though our 
globe may have been formed fo many centuries, yet 
the inhabitants of it have fcarcely paid any attention 
#$, Jhe &»dy of natural hiftory, but within thefe late 
years, 
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• As for the ancient Greeks and Romans, their 
drels prevented their being fo much in the fields as- 
we are; or, if they heard of a rather extraordinary bird 
in their neighbourhood, they had not a gun to fiioot 
it: the only method of attaining real knowledge 
in natural hiftory, depends almoft entirely upon 
the having frequent opportunities of thus killing ani¬ 
mals, and examining them when dead. 

If they did not ftir much in their own’ 
country, much lefs did they think of travelling' 
into diftant regions; want of bills of exchange, and' 
of that curiofity which arifes from our being' 
thoroughly acquainted with what is near us at home, 
probably occasioned this; to which may alfo be- 
added, the want of a variety of languages : fcarcely 
any Greek feems to have known more than his own 
tongue, nor Roman more-than two*. 

Ariftotle, indeed, began fomething like a fyftem- 
of natural hiftory, and Pliny put down, in his com¬ 
mon place-book, many an idle ftory; but, before 
the invention of printing, copies of their works- 
could not be fo generally difperfed, as to occafion. 
much attention to what might be interefting fatfts for 
the natural hiftorian* 

In the iixteenth century, Gefner, Bclon, and 
Aldrovandus, publilhed fome materials, which might 
be of ufe to future naturalifts; but, in the feven- 
teenth, Ray and Willoughy firft treated this exten- 
five branch of ftudy, with that clearnefs of method, • 

* It need be fcarcely here mentioned alfo, that their navigation 
was confined to the Mediterantan, from the compafs not having 
been then difeovered, 
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pcrfpicuity of defcripiion, and nivuncy of oiNerva¬ 
tion, as hath not, pnlMp;, Ivon Ihav cmeded. 

'I'he winks of theic great naturul'fls were foon 
difperled over Europe, and the nnni; <.j j.hnn ac¬ 
knowledged *> hut it f» hiry ivd, thif fir ifaac 
TSewum’.s amazing <fi,:wvivi.in natural *<1 iilu/i>phy 
making their appearance about tlv* I one time, en¬ 
gaged entirely the alien! k u <>l ihe lean,; ii, 

lit proven, of time, all eeutruveily was file-need 
hy the dcmonllration of the Newtonian fyileut ; and 
then the philofophical part of Mtmipo naturally turned 
their thoughts to other branches of f,inter. 

Since this period, therefore, and not before, na¬ 
tural hiflory hath been lludicd in moll countries of 
Europe j and consequently, the finding {'wallows in 
a ft ate of torpidity, or on the coaft of Senegal, dur¬ 
ing the winter, begins to he an interdling fatft, 
which is communicated to the world hy the*perfon 
who observes it. 

To this I may add, that the common labourer#, 
who have the beft chance of finding torpid birds, 
have fcarcely any of them a doubt with regaid to 
this point} and consequently, when they happen to 
lee them in this Hate, make no mention of it to 
others} bccauic they conlider the dilcovcry as neither 
uncommon or intertilling to any one. 

Molyneux, therefore, in the Philofophical Tanf- 
ad'tions *, informs us, that this is the general belief 
of the common people of Inland, with regard to 
land-rails; and J have myfclf received the {itmc 
anfwcr from a perfon who, in December, found 
ifcdfew* torpid in the flump of an old tree. 

* Phil, Tronf, abr. Vol. If, p. gjj. 
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Another reafon why the inftances of torpid fwal- 
lows may not be expedted fo frequently, is, that the 
inftind of fecreting themfelves at the proper feafon 
of the year, likewise fuggefts to them, it’s being 
neceflary to hide themfelves in fuch holes and 
caverns, as may not only elude the fearch of man, 
but of every other animal which might prey upon 
them 5 it is not therefore by any common accident 
that they are ever difeovered in a Hate of torpi¬ 
dity. 

Since the fiudy of natural hiftory, however, hath 
become more general, proofs of this fadt are fre¬ 
quently communicated, as may appear in the Britifh 
Zoology* 

That it may not be faid, however, I do not refer 
to any inflance which deferves credit, if properly 
lifted, I beg leave to cite the letter from Mr. Achard 
to Mr. Collinfon, printed in the Philofophical Tranf- 
adtions *j~, from whence it feems to be a mofl irre¬ 
fragable fadt, that fwallows £ are annually difeovered in 
a torpid Hate on the banks of the Rhine. I lhall alfo 
refer to Dr. Birch’s Hiilory of the Royal Society |j, 
where it is Hated, that the celebrated Harvey difiedfced 

* See Vol. II, p. 250. Brit. Zool. ill. p. 13, 14. As alfo 
Mr. Pennant’s Tour in Scotland, p. 199. 

t 1763, p. toi. 

% “ Swallows or martins,” are Mr. Achard's words, which 
I the rather mention, bccaufc Mr. Collinfon complains that the 
fpccies is not fpecified. 

Mr. Collinbn himfelf had endeavoured to prove, that fand 
martins arc not torpid, Phil. Tranf. 1760, p. 109. and con¬ 
cludes his letter, by fuppofing that all 'the fwaHow tribe migrates, 
therefore the fwrft is the only fpecies remaining 5 for his friend 
Mr. Achard {hews to demonftration, that fwallows or martins 
are torpid j he does not, indeed, precifcly ftate which of them. 

11 Vol. IV. p.537, 

Vol. LXI1. Q^q fomc, 
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fome, which were found in the winter, under water, 
and in which he could not oblervo any circulation oif 
the Wood *, 

A {Turning it, therefore, from thefe fae in, tint 
fwallows have been found in huh a Hate, I would 
afk the parti fans of migration, whether any inllance 
can be produced where the fame animal is, calculated 
for a flatc of torpidity and, at the fame time of the 
year, for a flight acrofs oceans ? 

But it may be urged, poflibly, that if fwallmvs 
are torpid when they di(appear, the fame thing 
fhould happen with regard to other birds, which are 
not feen in particular parts of the year. 

To this 1 anfwer, that this is by no means a nc- 
ceflfaiy inference: if, for example, it fhould be in¬ 
filled that other birds beftdes the cuckow are equally 
cardcfs with regard to their eggs, it would be im¬ 
mediately allowed that the argument arifmg from 

* 

* As the fwallows were foun l in the winter, they muft have 
been in a flaw of torpidity, as oihtrwil’c the animals nuift have 
been putrid, 

1 (hall Iikewtfc here refer to Phil. Tranf, ahr. Vul, V', p. 
where Mr. Durham fays, that he heard a fwift fqtirak in an hole 
of bts houfe on the 17th of April $ but that, the weather being 
cold, it did not Sir abroad for fcveral days. 

This feemi to be a flrong inflance of » bird’i ftrft wakinj' 
from • flat* of torpidity, but refuming it* fierp on the weather 
being fevero, 

I fit all dofe the proofs on this head (whUh I could much n»» 
targe) by the dignified teftimony of Sigilitumd, King *?l Pulaml, 
who affirmed on his oath, to the cardinal Comuirndnn, that he 
had frequently feen fwallow*, which were found at the bottom 
of lakes, bee the life of cardinal Commendvn, p. an, Paris, 
1671. 4to. 
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fuch fuppofed analogy could by no means be relied 
upon *. 

It is poffible, however, that fome other birds, 
which are conceived to migrate, may be really tor¬ 
pid as well as fwallows; and if it be aflced why they 
are not fometimes alfo feen in fuch a ftate during 
the winter, the anfwer feems to be, that perhaps 
there may be a thoufand fwallows to any other fort 
of bird, and that they commonly are found torpid in 
clufters. 

* I here fuppofe the common notion about the cuckow to be 
true j becaufe both learned and ignorant feem equally to agree 
in the fait. 

During the prefent Cummer, however, a girl brought a full 
feathered young cuckow to a gentleman’s houfe, where I hap¬ 
pened to be, who faid, that it had been for feveral days before 
fed by another bird of equal fize with itfelf; which therefore 
could not be a bedge-fparrow, or other fmall bird, but the parent 
cuckow. 

I have alfo lately been favoured, by Mr. Pennant, with the 
following extract from a manufeript of Derham's on inftind. 

The Rev. Mr. Stafford was walking in Gloflop-dale in the 
“ Peak of Derbyshire, and faw a cuckow rife from its neft, 

which was on the flump of a tree, that had been fome time 
“ felled, fo as much to rcfemble the colour of the bird. In 
“ this neft were two young cuckows, one of which he 
“ fattened to the ground, by means of a peg and line, and very 
** frequently, for many days, beheld the old cuckow feed thefe 
“ her young ones.” 

It is not impoffible, therefore, that this moft general opinion 
will turn out like the fuppofed effe&s of the venom of the taran¬ 
tula { and, indeed, it is difficult to conceive how fo fmall a bird as 
a hedge-fparrow can feed a cuckow: it is alfo remarkable, that 
the witnefles often vary about the fpecies of fmall bird thu» 
employed. 

It is poffible, however, that the cuckow (though it may not 
hatch its young) may feed them, when grown too large for the 
fofter parent. 

Qjl 2 If 



[ 3°o ] 

ff a finglo bird of any other kind happens to be 
feen in the winter, without motion or apparent warmth, 
it is immediately conceived that it died by home com¬ 
mon accident, 

I ftiall, however, without any refer vc, fay, that I 
rather conceive the notion which prevails with re¬ 
gard to the migration of many bird*, may molt 
commonly arif'c from the want of obicrvatictt, 
and ready knowledge of them, when they are 
feen on the wing, even by profdK.il ornitholo¬ 
gies. 

It is an old faying, that ** a hitd in the hand is 
“ worth two in the bufh 5” and this holds equally 
with regard to their being diifcinguUhcd, when thole 
even who ftudy natural hiftory, have but a tranfient 
fight of the animal ** 

If, therefore, a bird, which is fuppofed to migrate 
in the winter, pdlliis ahno/t under the nufe of a Lm- 
nasan, he pays but little attention to it, becaule he 
cannot examine the beak, by which lie is to daft the 
bird. Thus I conceive, that the fuppoling a night¬ 
ingale to be a bird of pafifage arifes from not readily 
diiiinguifhmg it, when feen in a hedge, or on the 
wing>|\ 

This bird is known to tlic ear of every one, by its 
tnoft Arikingand capital notes, but to the eye of very 

* An ingenious ftltmi of mine make# always » very proper 
dlfUmflion between what ha calls in-door sou out-door witu* 
ralift*. 

Thomas Witlifel, wlte sAided Jfcsy anti Willughby much 
with regard to the natural hiftory of the animal* of this iOand, 
never Sirred anywhere without bis gun and tithing, tackle. 

t Ift} turn birds fty in the fame maimer, ii' their motions awe 
accurately attended to, 

a few 
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few indeed} becaufe the plumage is dull, nop is 
there any thing peculiar in its make. 

The nightingale fings perhaps for two months 
and then is never heard again till the return of the 
fpring, when it is fuppofed to migrate to us from the 
continent, with redftarts, and feveral other birds. 

That it cannot really do fo, feems highly probable, 
from the following reafons. 

This bird is fcarcely ever feen to fly above twenty 
yards, but creeps at the bottom of the hedges, in 
learch of maggots, and other infe&s, which are found 
in the ground. 

If the lwaltow is not fupplied with any food 
during its paflage acrofs oceans, much lefs can the 
nightingale be fo accommodated ; and I have great 
reafon to believe, from the death of birds in a cage, 
which have had nothing to eat for twenty-four 
hours,, that thefe delicate and tender animals can¬ 
not fupport a longer faft, though ufing no exercife 
at all. 

To this I may alfo add, that thofe birds which feed 
on infedts are vajftly more feeble than thofe whofe bills 
can crack feed,, and co.nfcquemJy, lefs capable of 
bearing any extraordinary hardfhips or fatigue. 

But other proofs are not wanting, that this bird- 
cannot migrate from England. 

* Whilft it fings even, the bird can feldom be diftinguiflied, 
becaufe it is then alrooft perpetually in hedges, when the foliage 
is thtekeft, upon the firft burft of the fpring, and when no in- 
ie&a can as'yet have deftroyed confidcrable part* of the leaves. 
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Nightingales arc very common in Denmark, Swe¬ 
den, and Ruffin as allo in every other part of 
Europe, as well as Alia, if the Arabic name is pro¬ 
perly trauilated. 

Now, if it is fuppofed that many of thefe birds 
which arc obferved in the fouthern parts of England, 
crofs the German lea, from the oppolitc eu.ift of the 
continent; why does not the fame inftimft drive thole 
of Denmark to Scotland, where no fueh bird was 
ever feen or heard *(• ? 

But thde arc not all the difficulties which attend 
the hypothefis of migration ; nightingales arc agreed 
to be lcarcely ever obferved to the weft ward of Dor* 
fetfhirc, or in the principality of Wales %, much left 
in Ireland. 

f have alfo been informed, that thefe birds are not 
uncommon in Worccftcrftiire, whereas they are ex* 
ceftivcly rare (if found at all) in the neighbouring 
county of Hereford. 

Whence, therefore, can it arife, that this bird 
fliould at one time be equal to the crofting of Teas, 
and at other times not travel a mile or two into an 
adjacent county ? Docs it not afford, on the other 
hand, a ftrong proof, that the bird really continues 

* See Dr. Birch’* ffiftory of the Roy*! Society, V«t. Ill, 
p. 189, Linnet Faun* Sticcic*. and BiugraphU Rritannira, 
tut Hutch** j where It U faid, that they have in Ruflia t» 
greater variety of note* than elfcwhere. 

t Sir Robert Sibbald, indeed, conceive* the nightingale to ho 
a bird of North Britain j hut, if I e*n depend upon many con- 
current teftimemies, no fueh bird is ever feen nr heard fa far 
northward at prefent, nor could l ever trace them in that direc¬ 
tion farther than Durham, 

X 1 have, However, frequently feen the nightingale’s con¬ 
gener (tad fuppofed fellow-traveller) the redftart In Wales, 

on 
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on the fame fpot daring the whole year, but happens 
not to be attended to, from the reafons I have before 
fuggefted ? 

I am therefore convinced, that if I was ever to live 
in the country during the winter, I fhould fee night¬ 
ingales, becaufe I fhould be looking after them, and 
I am accordingly informed, by a perfon who is well 
acquainted with this bird, that he hath frequently 
obferved them during this feafon 

If it be aJfked, why the nightingales are all this 
time mute ? the anfwer is, that the fame filence is 
experienced in many other birds, and this very mute- 
nefs is, in part the caufe why the bird is not attended 
to in winter. 

I muft now afk thofe who contend for the migra¬ 
tion of a nightingale, what is to be its inducement 
for eroding from the continent to us ? a fwallow, in¬ 
deed, may want flies in winter, if it flays in Eng¬ 
land j but a nightingale is juft as well fupplied with 
infedls on the continent, as it can be with us after its 
paflage +. I muft alfo afk, in what other part of 

* I find they have alfo been feen in France during the winter. 
See a treatife, intitled, Aedologue, Paris 1751. p. 33. v 

t I have omitted the mention of a more minute proof, that this 
bird cannot migrate from the continent, from the having kept 
them for fume years in a cage, and having been very attentive 
to their fong. 

JKirchcr (in his Mufurgia) hath given us the nightingale’s 
notes in mufical chara£ters, from which it appears that the fong 
of a German nightingale differs very materially from that of an 
Engiifh one : now, if there was a communication bv migration 
between the continent and England, the fong of thefe birds would 
not fo materially differ, as I may, perhaps, fliew, by fomc ex¬ 
periments I have made, in relation to the notes of birds. 

I have before mentioned, that Mr, Fletcher, who was embnf- 
fador from England to Ruflia in the time of Queen Elizabeth* 

the 
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the wotltl this bird is Icon during the winter? muft 
it migrate to Stueg.i] with the Avail* »w? 

I am perfmiilcii like will*, tli.it the vuckow never 
migrates imm this bland any more than the nightin¬ 
gale *. this bird is either probably torpid in the winter, 
orotherwile is ntithken fur one of the final let* kind 
of hawks * j whkh it would he likewiie in the Spring, 
was it not for its very particular note at that time, 
and which only lads during courtfhip, as it doer with 
the quail. 

If there is fine weather in February, this bird 
fometimes makes this fort of call to its mate, whilit 
it is luppofed to continue Hill on the continent. 

An infUncq is mentioned by Mr. Bradley *j", of 
riot orilv a finale ouclcow, but fcveral, which were 
heard m Lincotnfiiirc, during the month of Fe¬ 
bruary; and that able naturalilt Mr. Pennant in¬ 
forms me, another was heard near Hat chain in 
Shropshire, on the 4th of February in the prefent 
year 

oHfervcd that the fong of the Ruffian itightingulu tiiiicrcti fa>m 
tbit of the Eitjjlilh. 

* Mr. Hunter, JK, R» S. informs me, that he hath fern 
cucknw* in the ifland «it Hcllctil.* during the winter, whiih is 
not fituated to much to the ictuthwanl, a*’to wake it impro¬ 
bable that they may equally continue with us, 

f Work* of Nature, p. 77, 

t Mr. PetKMUit, rpqeivtd this account from Mr, Hiimly, of 
Lonywir in Shropfhit'e, 

'I'hu# likewife Mr, Edward* informs us, that the fc» fowl* near 
the Nmiiwt, which are commonly fujipofed to migrate in 
whiter, appear ujh»ii the weather** being very mill!, Kfl’aya, 

* * 97 * ' 
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It is amazing how much the being interefted to 
difcovcr particular obje&s contributes to our readily 
diftinguiftung them. 

I remember the being much furprized that a grey¬ 
headed game-keeper always faw the partridge on the 
ground before they rofe, when I could not do the 
fame. He told me, however, that the reafon was, 
I lived in a time when the /hooter had no occafion 
to give himfelf that trouble. 

He then further explained himfelf, by faying, 
that when he was young, no one ever thought of 
aiming at a bird when on the wing, and confe- 
qucntly they were obliged to fee the game before it 
was Iprung. He added, that from this neceflity he 
could not only diftinguilh partridges, but fnipes and 
woodcocks, on the ground. 

Another inftance of the fame kind, is the great 
readinefs With which a perfon, who is fond ofcourfing, 
finds a hare fitting in her form: thofc, however, who 
arc not interefted about fuch fport, can fc'arcely fee 
the hare, when it is under their nofe, and pointed 
out to them. 

But more apparent obje&s efcape our notice, when 
we are not interefted about them, f 

Afk.any one, who hath not a botanical turn, what 
he hath fecn in palling through a rich meadow, at 
the time it is moft enamelled with plants in flower* 
and he will tell you, that he hath obferved nothing but 
grafs and dailies. If moft gardeners even-are in like 
manner alked whether the flowers of a bean growoa 
every fide of the ftalk, they will fuppofe that they do, 

‘ Voi.. LXU. ft r whereas 
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whereas they, in reality, arc only to be found on 
one litk*. 

'Vhe mouths of flounders are often turned different 
ways, which one would think could not well deape 
the ohlervation of the London ft fh mongers j yet, 
upon afking leveral of them whether they had at¬ 
tended to this particular, 1 found they had not, till I 
fhewed them the proof in their own {hops. 

A fifhmongcr, however, knows immediately 
whether a iifh is in good eating order or not, on the 
firfi infpc&ion j becaufc this is a ctrcumftance which 
tnterefts him, 

I {hall, however, by no means fupprefs two argu¬ 
ments in favour of migration, which feem to require 
the folleft anfwcr that can be given to them. 

. The firft is, that there are certain birds, which 
appear during the winter, hut difappear during the 
iummer $ and it may he afked, where fuch birds cut 
be fuppofed to breed, if they do not migrate from 
this jfland. 

Thefe birds are in number four, viz, the fnipe, 
woodcock, redwing, and fieldfare. 

^ As for tbc fnipe, I have a very fliort anfwcr to 
give to the objection, as far as it relates to this bird t 
Sepfuife it conftantly breeds In the fens of Lincoln¬ 
shire, Wolmar foreft, and Bodmyn downs j it is 
therefore highly probable, that it docs the fame in 
almoft every county of England, 

1 tmiftown,however, that, till within thefe few years, 
I conceived the neft of a fnipe was as rarely fecn in 
England, at that of a woodcock or fieldfare i ami 
th*t<dde omithologtii. Mr. Edwards fuppofcs this to 

be 
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be the fad, in the late publication of his ingenious 
Eflhys on Natural Hiftory *. 

Woodcocks like wife are known to build in fomc 
parts of England every year; but, as the inftances arc 
commonly thofc of a finglc neft, I would by no 
means pretend to draw the fame proof ngainfc the 
fuminer migration of this bird, as in the former cafe 
of the fnipe. 

X will moft readily admit, that thefe accidental 
fads are rather to be accounted for, perhaps, from, 
the whimfy or fillinefs of a few birds, which occa- 
lions their laying their eggs in a place where they 
are eafily difeovered, and contrary to what is ufual 
with the bulk of the fpecies. 

I remember to have feen a duck’s neft once on 
the top of a pollard willow, near the decoy in St. 
James’s Park} it would not be, however, fair to in-, 
fer from fuch ah inftance, that all ducks would pitch 
upon the fame very improper fituation for a neft, 
upon which it is difficult to conceive how a web- 
footed bird could fettle. 

Some filly birds likewife now and then cboofe a 
4place for building, which cannot efcape the obferva- 
'tion of either man or beaft, as be paffes by. 

I therefore fuppofe that the few proofs of wood* 

' cocks nefts having been found in England, arife either 
from one or other of thefe two caufes, and all which 
1 they feem to prove if, that our climate in fummer is 
< not abfolutely improper for them. : 1 ' 

■ It is to be obferved, however, Mr. ' Catefby 
•• confidcrs fuch inftances as of.ctjual force ajjairift the 

i f r 1 »* » 

* p. w 

. R r z 


migration 



[ 3“8 ] 

migration of the woodcock, as of the fnipc *. Wil- 
Jughby alfo lays, that Mr. Jellbp law young wood¬ 
cocks fold at ’Sheffield (which rather implies a cer¬ 
tain number being brought to market), amt that 
others had oblctved the tame chew here 

We are, indeed, informed by Keopoli j, that they 
breed conlhmtly in Cannula, which is conliderahty 
to the (buthwurd of any part of England : our 
country is therefore certainly not too hot for them. 

Woodcocks appear and disappear almoffc exactly 
about the lame time in every part of Europe, and 
perhaps Africa |{ : heat and cold, therefore, icem 
not to have any 0|vration whatfoever with regard to 
the fuppofed migration of this bird. 

But it may be laid, what figuifks proving the 
probability of woodcocks breeding in England, if it. 
is not a known fa£l that they do lb ? 

To this it fhouid feetn there arc Several anfWers, as 
it is equally incumhent upon thole who contend ibr. 
migration, to fhew that thefc birds were ever feeu oa 
fuch paflage. 

■ Another anfWer is, nfk ninety-nine people out of 
a hundred, whether fiiipcs ever nuke a tud in hng- 
glandj and they will immediately fay, that they 
do not} f« little arc fads or oblervatious of this loa 
attended to. 

Butl ftiall npw endeavour to give fyipe other rea¬ 
son# why woodcock# may not only continue with ' 

v * Phil. Trunk abr* V^t. Ji. p. 889. 

t b. id. v. i. 

£ Oruith. beipfig, 1 769. 

1, 8tuyr*s Trav. rlty ( . Oaf. eh, ii. 


during 
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during the fummer, but alfo breed in large trails of 
wood or bog, without being obferved. 

In the other parts of Europe, all birds almoft are 
eonfidcrcd as game, or, at lead, are eaten as whole- 
jfome food, Ray therefore mentions, that hawks and 
o.wls are fold by the poulterers at Rome; every fort- 
of fmall bird alfo is equally the foreign fowler’s ob~ 
jed * 

An Englishman does not confider, on the other 
hand, perhaps twelve kinds of birds worthy his at¬ 
tention, or expence of powder, none of which are 
ever ihot in our woods during the fummer, nor- 
are birds then diflurbed by felling either coppice or. 
timber. 

But it will be faid, why are not woodcocks fome- 
titnes feen,.however, as they may. be fnppoied to- 
leave their cover in. lcarch of food ? 

To this I anfwer, that woodcocks deep always in 
the daytime, whilft with us in the winter, and feed 
only during the night ■+• Whenever a woodcock,- 
therefore, is flulhed, he is roufed from his ileep by the 
fpaniel or fportfman, and then takes wing, becaufe 
there are no leaves on the trees to.conccal the bird.. 

Whoever hath looked attentively at a woodcock’s 
eye, mud fee that,- from the appearance of it, the.- 


In. one of •Dd.ccaee's Novel?, a lover,’who lives at Florence, 
dn-flcB a* fateon for the dinner of his miflitfs. tJiorna a V. 
Novel. IX. 

f Aimoft all the wild fowl of the duck kind alfo fleep in tht * 
daytime, and feed at nigh r . , 

fitrht 
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fight mull Ik* nu»n calculated to didiuguuh object-'! 
by night than by day 

The full. thcrdbtc i°. notorimi;- to i !».'»!<• nhn cut 
glades in their woods and ft.s nets ior catching dude 
birds, that they never flir but a it hrgtm to be dark, 
after which they return -again by day-break, when 
their light even then is Co indifferent, that they ftrike 
againllthc net, and thus become entangled. 

No one with us ever thinks of fixing or attending 
fitch nets in dimmer for woodcocks became it is 
not then fuppofed that there is any fitch bird in the 
ifland; if they tried this experiment, however, I 
muft own that I believe thev would have fport ■{•*. 

Mr. Retnhold border, i ? . R. S. who 5 ; an able 
natnralift, informs me, that the fowlers in the neigh¬ 
bourhood of Dantsdek kill many woodcocks about St. 
John’s day (or Midfummer), in the following nun- 

* I conceive alio, it is from the eyes looking fo dull, that 
this bird is generally cnnftdcred aw being fo fooiifb i h«nre tint 
Africans call the woodcock hommar el hmite! % or the parti Wee’s 
aft. Shaw’s Phyf. Obf. eh. it. 

t I would afk thofe who will probably l,tu,,h at the very idea 
of fuchfport (which 1 do not, however, nbfnlutely infuu ), whe¬ 
ther, if I was to fend titan r« any part «»1 the Brittlh coaft to 
catch the true anchovy, nr tunny iiih, they would not fupftaib 
equally that it was a fool’s errand. 

Not with {landing, however, thh incredulity, I can produce 
the authority of both Ray (Syn. Pife. p. to?.) and Mr, Pen < 
want (Brit. ZoOl.ill, p. 54, jfi.), that the tme anchovy w caught 
in the fca not far from Cheftcr, and the tunny fi(h on the coaft 
of Argyldhiio, together with the honing!, where they ate called 
• m«tkrtlflun> 

Is it not amazing, however, that a ftfh of fuch a ft*c a* the 
tawny &ouid never have been heard of, even by the Scotch tut- 
tarahft Sir-Robcrt Sibbaid f 

*tr. 
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ner, and that they continue to do fo till the month 
of Auguft. 

They waif on the fide of fome of the extenfive 
woods in that neighbourhood, before day - break, for 
the return of the woodcock from his feeding in the 
night-time, and always depend upon having a very 
good chance of thus fhooting many of them. 

The Dantziekers, however, might be employed, 
the whole fummer near thefe woods in the day¬ 
time, without ever feeing fuch' a bird j and it feems 
therefore not improbable, that it arifes from our not 
waiting for them at twilight or day-break, that they 
are never obferved by Englilhmen in the fummer.. 
If this bird fliould, however, be feen in the night,, 
it is immediately fuppofed to be an owl, which a. 
woodcock does not differ much from in its flight. 

To thefe reafons for woodcocks not being ob¬ 
ferved, it may. be added, that the bird is believed to ■ 
be absolutely mute, and confequently, never difeo- 
vers itfelf by its call. 

If it be {till contended, that the neffc or young, 
muft fometimes be ftumbled upon, though in the 
centre of extenfive woods, or large bogs, the fifkin., 
(dr aberdavine *) is a much more extraordinary in- • 
fiance of concealing its neft and young. 

. The plumage of this bird is rather bright than' 
ofherwife* and the fong, though not very pleafing,, 
yet is very audible, both which circumftances fliould': 
difeoveir it at all times $ yet Kramer •f* informs us,, 
that, though immenfe numbers breed annually oni 

* Brit. Zoo!, p. 309. 

t Elenchus Animalium per Auftriam, p. 261. Vienna, 1756.. 
t th<"; 
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*'•: i sobs m tl;.: f -‘m—S <% no one ever obDrvCvl the 

t.i 

'I I',: bird * rj.thvr uncommon in T'hHand •, Ih that 
ii 1 v.!om i'i/ i > :i Wit • ever f mmim! um!i;m the 
\i t;.n of the i'.'t.u,,!, int.ty he. v• mtitLor.^i ns rather 
;t') milair <, li.iilv'f. ■' 

'l hue it’ .ui' Wi.'r Kid, however, culled n ml- 
poli '■*, whit, h i ■ t ih< n in numb. :*■ during the Michael¬ 
mas ami Miuh flight'. by the London biui-ceti bur, 
whole r,t fv, 1 bJkve, \v,is never diicnvered iti F.ng- 
l.unl, though I luve urn them in pairs doting the 
hummer, both in the innuntainuu;, pruts nt Wales 
.uni hii'jdumb of Stud.mb |\ 

Hut 1 lliall now mention another proof that wood- 
.cocks brawl in England. 

The Reverend Mr. Whirr, r.f Felbnnt, who is 
not only A well-read n.nurJul, but an aflivr SpntU- 
Ttian, informs me, that fie hath faijtnntly killed 
woodcock*.. in March, winch* upon being opened, 
had the rudiments of eg;;*; in them, and that it is 
ufual at that time to flulh them in pair, Willughby 
alii) t hlirvvs the lame 

This bird, thcieloie, certainly pairs before its 
juppolcd in ignition ; ami can it be cm iviwd that 
this ftrid union (which bird;, in a wild date ii> faith¬ 
fully adhere to) Jj, ihould take place before they 

■* Jtfit. p, jju. 

( Ti.t, c’rgatn link hit*) it vav <'i«<umiat in fhu!f,m*» liar, 
H’li jc if hois Uiiiltj' on the l>tuh hid ; wjiu h bntuj mine 
euimtiMi m l!i- uonhem than f ivfltcm *4 Cirrat ouwnn, 

nry .laimmt fur the tuil':. buna inure Uicn l'c«.» north w*«d, 

I B. 111 . « . i. 

a I h u believed that tun mu'e-bud wa* ever fan iit 2 wild 
Hate, not wkhih ruling M, dc BuHua fuip«£ti many an inttigne 

travel ic 
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traverfe oceans, and when, they cannot as yet have 
pitched upon a proper- place for concealing their nefl 
and neftlings ? 

Let- us examine if this intercourfe before migration 
takes place in other birds, which are fuppofed to crofs 
wide extents of fea : and a quail affords Inch proof.. 

I have been prefent when thefe birds have been, 
caught in the fpring, which always turn out to be 
males, and are enticed to the nets by the call of the 
hen} quails therefore pair after they appear in Eng¬ 
land. 

But I flball now confider the other two inftances 
of birds which-are feen with us in the win ter, and are 
not obferved, in the fummer-j I mean, the fieldfare 
and redwing. 

And firft, let us examine, where thefe birds are 
actually known to breed: the northern naturalifts 
fay, in Sweden* Klein, in the neighbourhood of. 
Dantzick, which is only in lat. 54* 30'*} and Wil- 
lughbyj in Bohemia. . 

in the receffes of the woods (Hift. Nit. des. Oifeaux, - tonn, I.) 
fuch irregular intercourfe is only obferved in cages and aviaries,. 
where birds are not only confiued, but pampered with food. 

* See Klein, dc Avibus E'rraticis, p. 178.' Klein, however, 
cites Zornius, who lived in the fame part of Germany, and 
Who aflerts that the fur Jus JUacus (or redwing) leaves thole parts 
in the fpring. The circumftance therefore of the redwing’s 
* breeding in numbers (per multitudincs) had efcaped the notice 
of Zornius, though he hath wiittcn a diflercatron on this 
tjutftion. 

Is it at all furprizing, after this, that fuch difcoveries, if made 
at all, flwuld not be commonly heard of f- 

S s 1 A& 


Vql. LXII. 



[ S’4 ] 

As they there Tori* build ririr n-.H•» in roor* 
Southern pans uf ivirtyc, iV-sv i i,n i <'y no na¬ 
tural impoiViKiiiiy of th -.<• i : i w ’t n-, though, 
I muft own, I never yet hem! h<u ot one tod. mce> 
which was a Jicldieiv'; lie'! haiod *.<■ «r (’adding*-, 
ton *, 

I cannot, however, but think it 1; only from want 
of obl'crvation, that more ofliuh rulf, have nol been 
difeovered, which are only looked alter by very y< >ung 
children} and the chief objett is the eggs, or tie tilings, 
not the bird which lays them -f*. 

The plumage therefore ami flight of the fieldfare 
or redwing being neither of them very remarkable, 
it is not at all improbable they may remain in Cum¬ 
mer, without being attended to* and particularly the 
redwing, which fearcely differs at all in appearance 
from other thruflses. Thus the cough is by no means 
peculiar to Cornwall, as is commonly luppofeti, but 
is m if taken for the jackdaw, or rook. 

But it may be find, that thde birds fly |n flocks 
during the winter, and if they remain here during 
the fummer, we fliould fee them equally congregate. 

I have not before referred to K trim who hath written a very 
stble trestifr, in which he arctic* agtiofl the poUibihty of migra¬ 
tion in birds j becaufe, though 1 mould be very happy to fupport 
tny poor opinion by hi* mithoiity, yet 1 thought it right neither 
to repeat hi* fad*, or argument*. 

* atfo llarl. Mifc. Vul, If. j», g'n, 

1 Many Idrtls »lfo build in plate* uj :nh<li(R**»ilt ueccfu, that 
hoys cannot climb to j bird* netting i# coniiued »Uoft entirety 
<« hedges, and low fltrubs. 


Thift 



[ 315 J 

This ctrcum fiance, however,, is by no means pe¬ 
culiar to the fieldfare and redwing; moffcof the hard- 
billed finging birds do the fame in winter, but fepa- 
rate in fummer, as it is indeed neceflary all birds 
fhonld during the time of breeding. 

I {hall now confider another argument in favour of 
migration, which I do not know hath been ever 
infilled upon by thofe writers who have contended 
for it, and which at firlt appearance feems to carry, 
great weight with it. 

There are certain birds, which are fuppofed to vifit 
this illand only at diftant intervals of years; the Ro- 
itemian chatterer and crofs-bili * (for example) once 
perhaps in twenty. 

The fadt is not difputed, that fuch birds arc not 
commonly obferved in particular fpots from year to 
year ; but this may arile from two caufes, either a 
partial migration within the verge of our illand, or 
perhaps more frequently from want of a ready know¬ 
ledge of birds on the wing, when they happen to- 
be fecn indeed, but cannot be examined. 

I never have dilputed luch a partial migration; and 
indeed I have received a moll irrefragable proof of 
fuch a flitting, from the Rev. Mr. White of Selborn 
in Hamplhiro, whole accurate obfervations I have be¬ 
fore had occallon to argue from. 

* This bird change the colour of its plumage at different' 
feafona of the year, which is fometimesyed.. 

The firft account we have of their being feen, is in thePb.Tr*. 
abr. Vol. V. p. 33. where Mr. Edward Lhwyd fufpe&s them 
to be Virginia nightingales, from their feathers being red, and 
had no difficulty of at once fnpfofing that they had crofted the 
Atlantic* 

Tiie 
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The rock (or ring-ouzo!) hath always hitherto 
.boon confidered as frequenting only the more moun¬ 
tainous parts of this illund: Mr. White, however, 
.informs me that there is it regular migration of thdb 
birds, which flock in numbers, and regularly vilit the 
•neighbourhood of Selborn, in Ihunplhirc 

I therefore have little doubt but that they equally 
appear in others of our Southern counties ; though it 
•clcnpes common obfervntion, as they bear a tort of 
general relcmblancc to the black-bird, at ieall to the 
.hen of that fpccics. 

I own alfo, that I always conceived the Bohemian 
•chatterer was notobferved in Great Britain but ut very 
diftant intervals of years, and then perhaps only a 
•Angle bird, whereas Dr, Ram ley (profvflbr of natural 
hiflory at Edinburgh) informs Mr. Ben mint, th.u 
.flocks of thefe birds appear con flantly every year in 
.the neighbourhood of that city -[% 

As for crofs-bills, they are feen more and more in 
■different parts of England, fince there have been to 
many plantations of firs: this bird is remarkably 
fond of the feeds of thefe trees, and therefore 
•changes its place to thofc parts where it can procure 
the greateft plenty of fuch food 

* See alfo ftr. Zocl Til. P . 56. 

}• Thefe bird* are fattl ro be |>imi'‘ul.tr!y font! of the tn*r- 
*»o» of the moontsia-afh, wh'n H h ait uncommon tree in the 
Southern airi# of Great iiriuiiu, hut by m means to in the 
.North. 

$ This bird fhottld alfo, for the fame rcafon, he found lmm 
: year to year in the cyder countic*, if is was true (as is vow- 
. mainly foppofed) that he is particularly fond of the kernel* of 
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. This flitting therefore by no means amounts to a 
total and periodical migration over feas, but is no 
more than what is experienced with regard to feveral 
birds. 

For example, the Britifh Zoology informs us *, 
that, lit an average, 4000 dozen of larks are fent 
up from the neighbourhood of Dunftable, to fupply 
the London markets; nor do I hear, upon inquiiy, 
that there is any complaint of the numbers decreaf- 
ing from year to year, notwithftanding this great 
confumption. 

. I fliould not fuppofe that 50 dozen of fkylarks 
are caught in any other county of England; and it 
fliould therefore feem that the larks from the more 
adjacent parts croud in to fupply the vacuum occnfion- 
ed by the London Epicures, which may be the caufc 
poffibly of a partial migration throughout the whole 
ifland. 

I begin now to approach to fomething like a con- 
clufion of this (I fear) tedious differ tat ion: I 
think, however, that I fliould not omit what appears 
to me atleaft as a demonftration, that one bird, which 
is commonly fuppofed to migrate acrofs feas, cannot 
poffibly do lb. 


apples, which it U conceived he can inftantly extract with his 
very Angular bill. 

Mr. Tunftall, F. R, S. however, at my dtfire* once pl^chd 
an apple in the cage of a crofs-bili, which he had kept for fotnc 
time in his very valuable and capital col!e£Uon of live birds: 
upon examining the apple a fortnight afterwards, R temainetf 
untouched. 

* F. *35* 
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A landrail *» when put up by the {hooter, never 
flies 100 yards j its motion is exceflivcly flow, whilfl* 
the legs hang down like thofe of the water fowls 
which have not web feet, and which are known 
never to take longer flights. 

This bird is not very common with us in England, 
but is exceflivcly lb in Ireland, where they arc called 
corn-creaks. 

Now thofe who contend that the landrail, bccaufe 
it happens to difappear in whiter, mull migrate acrofs 
oceans, are reduced to the following dilemma. 

They muft fir ft cither fuppofc that it reaches Ire¬ 
land periodically from America; which is impofliblc, 
not only bccaufe the paflage of the Atlantic includes 
fo many degrees of longitude, but bccaufe there is 
no fetch bird in that part of the globe. 

If the landrail therefore migrates from the conti¬ 
nent of Europe to Ireland, which it muft otherwife 
do, the necellary conference is, that many muft 
pais over England in their way Wcftward to Ireland; 
and why do not more of theft birds continue with 
us, but, on the contrary, immediately proceed acrofs 
the St. George's channel ? 

Whence Humid it arile alfo, if they pnfs over this 
ifland periodically in the fpring and autumn, that 
they are never obferved in.fetch paflage, as I have 
already ft&tcd their rate in flying to be exceflivcly 
flow; to which I may add, that I never law them 
rife to the height of twenty yards front the ground, 
»or indeed exceed the pitch of a quail. 


* Br. Zed. p. 387, 


I have 
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I have now fubmitted the befl anfwcrs that have 
occurred, not only to die general arguments for the 
migration of birds acrols oceans, but alio to the parti¬ 
cular fads, which 'are relied upon as actual proofs 
of fuch a regular and periodical pnfiage. 

Though 1 may be poflibly mtftakcn in many of 
the conjedurcs 1 have made, yet I think 1 cannot be 
confuted but by new fads, and to fuch frefli evidence, 
properly authenticated, I fliall moft readily give up 
every point, which I have from prefent convidion 
been contending for. 

1 may then perhaps alfo flatter myfelf, that the 
having expreffed my doubts with regard to the proofs 
hitherto roiicd upon, in fupport of migration, may 
have contributed to fuch new, and more accurate 
obfervations. 

It is to be wifhed, however, that thefe more con¬ 
vincing and decifive fads may be received from 
iflanders (the more diftant from any land the better*) 
and not from the inhabitants of a continent j as it 
does not feem to be a fair inference, becaufe certain 
birds leave certain fpots at particular times, that they 
therefore migrate acrofs a wide extent of fea. 

For example, ftorks difappear in Holland during 
the winter, and they have not a very wide trad of 
fea between them and England; yet this bird never 
frequents our coafts. 


* I would particularly propofe the iflanda of Madera and 
•St. Helena j to thefe, I would alfo add the ifland of Afcenfioa 
(had it any inhabitants), as Hkewife Juan Ferpandcz, for the 
3fasifick ocean. 


The 
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The ftork, however, may be trndy ronfideivd a, 
a bird of paflage, by the inhabkattfs of thofe p.u t' 
of Europe (wherever iituated) to which it uuy be 
fuppoled to rolort during the whiter, and wheio it is 
not feen during the fu turner. 

I am, dear Sir, 

Your mod faithful, 

humble fervant. 


Baines Barrington*.. 
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P. s. 

SINCE I fent to you my very long letter on the 
migration of birds, I have had an opportunity of exa¬ 
mining the c< Planches Enluminees,” which are faid 
to be published under M. de Buffon’s infpeftion, 
and which feem to afford a dcmonfbration of M. 
Adanfon's inaccuracy in fuppofing either the roller, or 
fwallows, which he caught in his fhip, near the coaft 
of Senegal, to be the fame with thofe of Europe. 

In the Sth of thefe plates, there is a coloured 
figure of a bird, called le roilier d’Angola, which 
agrees exactly with M. Adanfon’s defeription *} but 
he trufted too much to his memory, when he pro¬ 
nounced it to be the fame with the Garrulus Argen- 
toratenfis of Willughby, and therefore fuppoied it 
to be on its paffage to Europe. 

This bird hath, indeed, in many refpe&s, a very 
ftrong refemblance to the common roller of Europe, 
which is reprefented alfo in the Planches Enlu- 
minees, plate 486 but it differs moll materially 
in the length of the two exterior feathers of the 
tail, as well as in the colour of the neck, which 
in the African roller is of a moft bright green, and 
in the European of rather a dull blue. 

I11 the 310th plate, there is likewife a coloured 
reprefentation of the “ Hirondelle a ventre roux du 
*' Senegal,” which fpecimen was pofllbly furnifhed 
by Monf. Adanfon himfelf. 

* Voyage au Senegal, p. 15. There <ia alfo another African 
bird, reprefented in the “ Planches Enluminees,” which ipight 
very eafily, on a bafty infpedtion, be miftaken tor the Garrulua 
Argentoratenfis, viz. the Guepier a longue queue du Senegal, 
Pi. Enl. p. 314. 

The roller of Angola is alfo engraved by BriiTon, T. ii* 

pi. 7 . 
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It very much ref.-mbit'; tin: Kuwpran fwallow, 
hut the tail differs a:; the fork-. (m the Senegal fpc- 
citnen) taper hunt the ten < ? the two exterior fea¬ 
thers; V> the httUtmi, at tleu- r* gtd.tr divilton;-, 
whereas in the Kuropc.m they are t early t>{ the fame 
width throughout. 

The convincing however, that the Ili- 

rondelle a ventre rout du fVMcgd’' differs from 
our chimney lw.tUow i;, that tire lump is entirely 
covered with a bright orange or ehebuit, which in 
the ICuropcun fwallow “ is of a very lovely but dark 
«* purplifh blue colour 

J laving lately looked into Arillotie's Natural Hi- 
flory, with regard to the euekow, I take this oppor¬ 
tunity alfo of enlarging on the doubts l have thrown 
out, in relation to the prevailing notion of this bird's 
neftlings being hatched and fed by idfler parents. 

1 find that this moil general opinion takes its rife 
from what is laid by this father of natural hiftory, 
in his ninth book, and twenty-ninth chapter. 

Ariflotle there affects, that the cuekow docs not 
build a ndl itfelf, but makes tile moft commonly of 
thole of the wood-pigeon, hedge-fparrow, lark, 
(which he adds arc on the ground) as well as thabof 
the tfK&ipte ‘J-, which is in trees. 

Now, if wc take the whole of this account toge¬ 
ther* it is certainly not to be depended upon j for 
the wood-pigeon .$ and hedge- fparrow do not build 
upon the ground, and no one ever pretended to have 

* S«* Will(ij:M>y, p. 3»'*, 

f The is rcrulfrcd iutmht j bur, as tb<*rt is «w> dsferip- 
don* it Is difficult to f.»y wim bird Ariflotle here alludes to j. 
fcinatini foppofes it to be the greenfinch, , 

‘i The wuoil-pigeon, from it# fiasc, icems to be the only 
birti which, is capable of batching,, or feeding, the jeungem- 

iuuiuL 
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found a cuckow’s egg in the ncft of a lark, which, 
indeed, is fo placed. 

I have before obferved, that the witnefles often 
vary with regard to the bird in which the cuckow’s 
egg is depofited *; and Ariftotle himfelf, in the fe- 
venth chapter of his fixth book, confines the foftcr- 
parents to the wood-pigeon, and hedge-fparrow, but 
chiefly the former. 

If the age ■f of Ariftotle is considered, when he 
began to col left the materials for his Natural Hiftory, 
by the encouragement of Alexander after his con- 
quefts in India \ y it is highly improbable he fhould 
have written from his own obfervations. He there- 
'fore feems to have haftily put down the accounts of 
the perfons who brought him the different fpecimens 
from moft parts of the then known world. 

Inaccurate, however, and contradictory as thefc re¬ 
ports often turn out, it was the beft compilation 
which the ancients could have recourfe to j and Pliny 

■kow; yet, if it is recoil eded that this bird lives on feeds, it 
is probable that the cuckow, whofe nourifhment is infects, 
would either be foon ftarved, or incapable of digefting what was 
brought by the fofter-parent. This objection is equally appli¬ 
cable to the p/Awfij) ft it is our greenfinch, 

* Thus Linnaus fuppofes it (in the Fauna Suecka) to be the 
white wagtail, which bird builds in the banks of rivers, or 
roofs of houfes, (See Zinanni, p. 51,) whete it is believed no 
young cuckow was ever found. 

+ He did not leave the fchool of Plato till the age of thirty- 
eight (or, as fome fay, forty); after which, fome years paffed 
before he became Alexander’s preceptor, who was then but 
fourteen: nor could he have written bis Natural Hiftory, pro¬ 
bably, till twelve years after this, as,Pliny ftates that fpecimens 
were fent to him by Alexander, from his conqucfts in India. 
Ariftotle therefore muft have been nearly fixty, when he began 
this great work, and confequcntly mult have deferibed from the 
wbfervations of others. 

t Pliny, h, viii. c, 16. 


Tt 2 


there* 



[ 3*4 ] 

therefore profiles only to abridge him, in which 
he often does not do juft ice to the original. 

Whatever was afieited by Anflotle, is well known 
to have been moft implicitly believed, till the lad cen¬ 
tury *, and I am convinced that many of the learned in 
Europe would, before that time, not have credited 
their own eyefight againfl what he had delivered. 

There cannot be a llronger proof that the general 
notion about the cuckow arises from what is laid 
down by Ariftotlc, than the chapter which imme¬ 
diately follows, as it relates to the goatfucker, and 
dates that this bird fucks the teats of that animal. 

From this circumfkucc, the goatfucker hath ob¬ 
tained a fimilar name in mod language;,, though it is 
believed no one (who thinks at all about matters of 
this fort) continues to believe that this bird fucks die 
goat *, any more than the hedgehog dues the cow. 

I beg leave, however, to explain myielf, that 1 
give thde additional radons only lor my doubting 
with regard to this mod prevailing opinion •, hecaulc 
I am truly fcnfible that many things happen in na¬ 
ture, which contradict ail arguments from analogy, 
and 1 am perftiadcd, therefore, that the fni\ per Ion 
who gave an account of the flying iidi, was not cre¬ 
dited oy any one, tliough the cxiflencc of this animal 
la not now to be djiputed. 

All that I mean to contend for is, that the in- 
fiances of fuch extraordinary peculiarities in animals, 
fhould be proportionally well studied, in all the 
accdlary circuroftances. 

I inuft own, lor example, that nothing fhort of the 
flowing particulars will thoroughly fatisfy roc on 

* See Zinamu j>. who took groat pains to ileteA th» 
valgac or tor,. 

The 
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The hedge-fpar row’s neft muftb'e found with' the? 
proper eggs in it, which fhould. be deftroyed by the 
cuckow, at the time fhe introduces her fingle egg'*'. 

The neft ftiould then be examined at a proper 
diftance from day to day, during the h'edge-fparrow’s • 
incubation, ,as alfo the motions of the fofter parent at¬ 
tended 'to, particularly in feeding the young cuckow, 
till it is able to drift for itfelf. 

As I have little doubt that the laft- mentioned cir- 
cumftance will appear decifive to many, without 
the others which I have required, it may be pro¬ 
per to give my reafons, why I-cannot' confider it 
alone, as diffident. 

There is fomething in the cry of a neftliiig for food, 
which affe&s all kinds of birds, almoft as much as 
that of an infant, for the fame purpofe, excites the 
compaffion of'every human-hearer-f.- 

I have taken four young ones from a hen fkylaik, 
and placed in their room- five nettling nightingales, 
as well as five wrens; the greater part of - which were 
reared by the fofter parent. 

It can hardly in this experiment be contended, that 
the fkylttrk miftoolc-them for her own neftlings, be* 

* I could- alfo wifo that -the following experiment was trier’. 
When a hedge-fparrow hath laid all her eggs, a fmgle one of 
any other bird, ,as large as a cuckow, might be introduced, af¬ 
ter which if either the mil was defer ted, or the egg too lar»e 
to bfc hatched, it would afford a ffrong preemption agaimt 
this prcvailing'Opirtion.' I mu ft here alfo take notict, that-Mr. 
Hunter* ,F. R. 8., who hath diflefled hen cut-kows, informs me 
that they art- not .incapacitated from .hatching their .eggs, as hath 
been fuppofed by forac ornitbologifls. 

f I am perfuaded that a cuckow is oftener an -orphan, than 
any other ndlliog, becaufe, from the curiofity which.prevails 
with regard to this bird, the parents are eternally foot. 


caufe- 
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caufo they differed greatly, not only in number and 
jfiasc, but in their habits, for nightingales and wrens 
perch, which a fkylark is ahnott incapable 0!, though, 
by great ailiduity, Hie at lull taught: herielf the pro¬ 
per equilihre of the body. 

I have likowitc been witnefs of the following ex¬ 
periment: two robins hatched live young ones in a 
breeding cage, to which live cithers were added, 
and the old bird; brought up the whole number, 
making no diffiuftion between them. 

1 he jAedologie olio mentions (which is a very 
fcnfible treadle on the. nightingale *) that nefflings 
of nil lorts may be reared in the fame manner, by 
introducing them to a caged bird, which is lupplied 
with the proper food. 

Not only old birds, however, attend to this cry of 
diftrdi; from ndllings, but young ones alto which art* 
able* to fliiit for themlelvcs, 

I have leen a chicken, not above two months old, 
take as much care ol younger chickens, as the pa¬ 
rent would have fhewn to them which they had loll, 
not only by lcratching to procure them food, but by 
covering them with her wings j and f have little doubt 
but that Ihe would have done the fame by young 
ducks. 

I have likcwife been witnd's of nettling thru dies 
of a later brood, being fed by a young bird which 
was hatched earlier, and which indeed rather over- 
crammed the orphans intruded to her care 1 if the 
bird however erred in judgement, Ihe was certainly 
not deficient in tendernds, which I am per funded (he 
would have equally extended to a nettling cuckow, 

* Paris, 1751, or 1771. 

" m m m m ft m 
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XXII. K02KIN0N EPATO 20 ENOY 2 - 

O K, 

The Sieve of Eratoftliencs. 

Being an account of his method of finding all 
the Prime Numbers , by the Rev, Samuel 
Horflcy, F. R, S, 

Read May 7, a Prime number is fuch a one, as hath: 
177 u /~\ no intrcgral divifor but unity. 

A number, which hath any other integral divifor,. 
is Compolite. 

Two or more numbers, which have no common 
integral divifor, bolides unity, are laid to be Prime 
with relped to one another. 

Two or more numbers, which have any common 
integral divilor bolides unity, are laid to be 
Compolite with refpedt to one another. 

The diftin&ion of numbers into Prime and 
Compolite, is fo generally underftood. that 1 fup- 
pofe it is need lei's to enlarge upon it. 

To determine, whether leveml numbers propofed 
be Prune or Compolite with refpe&t to one another T 
is an eaiy Problem. The folutiou of it is given by 
Euclid, in the three firjffc proportions of the 7tit 
5 book 
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ho ik of the Element*, and is to Ho found in many 
rnmmon treatileiol Asithtmtie an! Airy hr,1. Bur 
10 determine, coiu*t-mir;v .my until!-.1 pmjnm d, 
■\v }i<» lur ir lie .WfvV 1*.iui«* 01 Compu’iir, j. a 
Ihohletn of mm h invan r diili. nbt. Is imu .in¬ 
deed inc;ij’ui»i< of aditc<i i*ut. by am gen ial 
method; becauic the hnveiiiw f< nutation ot' ih- 
ptime numbers doth nor them reducible to any ge¬ 
neral Lav. And for the lit mo u’atbn, no dim l 
‘method hath hitherto been hit upon, tor contl rul¬ 
ing a Table of all the prime mimUm to any given 
limit, lvratoHhcnc:;, whole (kill in evety hraneh 
of the phtloibphy and literature of hi time :, ren¬ 
dered hia name to famous among the Sun;, «t the 
Alexandrian School, was the inventor of an indi¬ 
ted method, by which Inch a table might ho eon- 
{traded, and carried to a great length, in a (host 
rime, and with little labour, ^ Thi-. e\traotdinaiy 
mid ufeful invention is at prelent, l believe, little, 
tt at all, known; being deferibed only by two 
writers, who are Icldoni read, and by them but 
ohfcurt'ly; by Nicomachus OcralimtN, a ihslknv 
writer of the 3d or 4th century, who items to haw: 
been led into mathematical fpcntlatious, not Jo 
much by any genius for them, as by a famines tor 
■the myiWie* of the Pythagorean ami Platonic phi- 
tolophy ; and by Boethius, whole treatile upon 
numbers U bur an abridgment of the wretched jvi< 
hjimance of Niehomacitu-i *» l Harter myfelf 
rbeicfoie, that a fuccind account of it will not ha 
unacceptable to this learned Society, 

* There are more jriecei than on* of this NkhomaJnu 
*xu»c, That which l refer to U intUkd SwaMt 
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But before I enter exprefsly upon the fubjcd, I 
mult take the liberty to animadvert upon a certain 
Table, which, among other pieces afcribed to Era- 
tofthenes, is printed at the end of the beautiful 
edition of Aratus publilhcd at Oxford in the year 
167s, and is adorned with the title of Kocntmv 
Epe£lo&ev*s. It contains all the odd numbers from. 
3 to 113 inclulivc, dillributed in little cells, all 
the divifors of every Compofite number being placed 
over it, in its proper cell, and the Prime numbers 
are diftinguilhcd, lb far as the table goes, by hav¬ 
ing no diviiors placed over them. It hath probably 
been copied cither from a Greek comment upon the 
Arithmetic of Nicomachus, preferved among the 
inanul'cripts of Mr. Selden in the Bodleian Library, 
in which, though the manufeript is now lo much 
decayed as to be in molt places il legible, I find 
plain veftiges of luch a table *, which might be 
more per fed 100 years ago, when the Oxford Ara¬ 
tus was publilhcd; or clle, from another comment, 
tranllatcd from a Greek manufeript into Latin, 
and published in that language, by Camerarius, in 
which a table of the very lame form occurs, ex¬ 
tending from the number 3 to 109 inclulivc. It 
may fuffidcntly lkreen the editor of Aratus from 
cenfure, that he had thefe authorities to publilh 
this table as the Sieve of Eratofthenes; especially 
as they are in fome mcafure fuppoited by paflages 
of Nicomachus himfclf. But the Sieve of Era¬ 
tofthenes was quite another thing, 

*' This manufeript feetns to have contained the text of Ni» 
oomachus with Scholia in the margin. But the table evidently 
belongs to the Scholia, not to the text, 

Vol. LXII. U u The 
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The Oxford editor hath annexed to his table, to 
explain the uic of ir, fomc detached pnflagc*, which 
he hath Ideated from the text of Nienmuchm, ami 
from a comment upon Nicoimrlun afhibed to 
Joannes Grammaticus. Tn tlufo padiige.* the dif¬ 
ference between Prime and Compoitte numbers ir, 
explained, in many words indeed, but not with 
the created acauacy; and it is propofed to frame 
a kind of Table of all the odd number:;, l'iotn x to 
any given limit, in which the Com polite number:; 
fhould be diitinguilhed by certain marks *. The 
Primes would consequently he dunn'le riled, an tar 
as the table (hmtld he carried* by bring unmarked. 
But, upon what principles, or by what rule, fitch a 
table is to be conftm&ed, is not at all explained, lr 
is obvious that, in order to mark the Comped ire 
numbers, it is ncccflary to know which arc inch, 
And, without lame rule to didinguifhwhich num¬ 
bers arc Prime, and which arc Compolitc, indc- 
pemlcnt of any table in which they fhail be difHri- 
guilhcd by marks, it is impoflildc to judge, whe¬ 
ther the ruble he true, as for as it goes, or to extend 
if, if requiiitc, to a further limit. Now it w,h 
llic Rule by which the Prime numbers and the 
Compoiitc might be dUlinguilhed, not aTablc eon- 
flnt&ed we know not how, that was the inven¬ 
tion of Erutoithcnca, to winch from its ufc, ;h 
well as from the nauito of the operation, which 

* Nicotian,hus ami Ju.mmt, (jrammancua fitopufc that thtfc 
mark* flt*w)4 In- full, a 1 : than 14 not only 4the com* 
{wlw numbers* hut hkcwifc lerve to eajirnfs nil the 4ivift»rx ot 
omy number. It will bo fbewn, in » proper ploet, that 
foil. Witt no part of the original contrivance of the Sieve, 

5 proceeds 
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proceeds (as will be fhewn) by a gradual extermi¬ 
nation of the compofitc numbers from the arith¬ 
metical ferics 3. 5. 7. 9. ir. &c. infinitely conti¬ 
nued, its author gave the name of the Sieve. .1 
have thought it needfary to premife thefc remarks, 
to remove a prejudice, which I apprehend many 
may have conccived,-as this beautiful and valuable 
edition of Aratus is in every ones hands, that this 
ill-contrived table, the ufelels work of lome monk 
in a barbarous age, was the whole of the invention 
of the great Eratofthenes, and in juftice to my- 
ielf, that I might not be iuipe&ed of attempting 
to reap another’s harveft. 

I now proceed, to give a true account of this 
excellent invention; which, for its ufefulnefs, as 
well as for its iimplicity, 1 cannot but eoniider as 
oncof themoft precious remnants of Ancient Arith¬ 
metic. I (hall venture to reprelent it according to 
my own ideas, not obliging myfelf to conform, in 
every particular, to the account of Nicomachus, 
which 1 am pcrfiuaded is in many circuraftanccs 
erroneous. In ftatiug the principles upon which 
the Operation of the Sieve was founded, he hath 
added obfervations upon certain relations of the 
odd numbers to one another, which arc certainly 
his own, bocaufe they arc of no importance in 
thcmlelvcs, and are quite foreign to the purnoie. 
Every thing of this kind I omit: and having ftated 
what I take to have been the genuine Theory of 
Eratofthenes** method, cleared from the adul¬ 
terations of Nicomachus, I deduce from it an ope¬ 
ration of great iimplicity, which folvcs the Pro¬ 
blem in queftion with wonderful eafe, and which, 
U u % bccauie 
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becaufc it is the mu ft iimple that the theory feem* 
to afibrd, I fctuple not to adopt as the original 
Operation of the Sieve, though nothing like it is 
to he fount! in Nicomachus; though, on the con¬ 
trary, Nichomachus, ami all his Commentators, 
would fuggdl an operation very ditlerunt from it, 
and far more laborious. For the fatisfa<flion of 
the curious and the learned, I have annexed 
a copy of lb much of Nicomachus’s treatilc, 
as relates to this fubje£t, with fuch corrections 
of the text, as it Hands in the edition of Wielie- 
lius, printed at Parts ann. *538, as the funic hath 
luggefled to me, or I have thought proper to adopt, 
upon the authority of a mauuicript prdervul 
among thole of Archbifhop Laud, in the Bodleian 
Library j which, in this parr, I have carefully col¬ 
lated, By comparing this with the account which 
1 fubjoin, every one will be able to judge how 
far I have done jufliee to the invention 1 have un¬ 
dertaken to explain. 

PROBLK M. 

7 a find all the Prime Numbers. 

The number 2 is a Prime number; but, except ;t» 
no even number is Prime, hccaulc every even num¬ 
ber, except 2, is dtvifthlc by a, and is therefore 
Compoiite, Hence it follows, that all the Prime 
numbers, except the number 2, are included in 
the feries of the odd numbers, in their natural or- 
dcr» infinitely extended ; that is, in the ieries 

3. 5# 7. 9. 11. 13* *5. 17. 19, 2t, 23, 25, 27. 

*9* 3** 33* 35* 37* 39- 4*- 43*45- 47*49* 5»* &c * 

Every 
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Every number which is not Prime, is a multi¬ 
ple of feme Prime number, as Euclid hath demon- 
Jlrated (Element. 7. prop. 33.) Therefore the 
foregoing feries confifts of the Prime numbers, and 
of multiples of the Primes. And the multiples, of 
every number in the feries, follow at regular dis¬ 
tances ; by attending to which circumftance, all the 
multiples, that is, all the Compoiite numbers, 
may be eatily difHnguifhed and exterminated. 

I fay, the multi]lies of all numbers, in the fore¬ 
going Icrics, follow at regular diftances. 

For between 3 and its firft multiple in the feries 
(9) two numbers intervene, which arc not multi¬ 
ples of 3. Between 9 and the next multiple of 3 
(15) two numbers likcwilc intervene, which are 
not multiples of 3. Again between 15 and the 
next multiple of 3 (21) two numbers intervene, 
which are not multiples of 3 ; and fo on. Again, 
between 5 and its firffc multiple (15) four numbers 
intervene, which are not multiples of 5. And be r 
tween 15 and the next multiple of 5 (2 5) four 
numbers intervene which are not multiples of 5 ; 
and lb on. In like manner, between every pair of 
the multiples of 7, as they Hand in their natu¬ 
ral order in the feries, 6 numbers intervene which, 
arc not multiples of 7. Univcrlaily, between every 
two multiples of any number «, as thc-y Hand in 
their natural order in the feries,«— 1 numbers in¬ 
tervene, which arc not multiples of n. 

Hence may be derived an Operation for extermi¬ 
nating the Compofite numbers, which I take to 
have been the Operation of the Sieve, ami is as 
follows. 
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y’fa QfthUim rf the Sieve. 

Count, all the terms of the Uric; following the 
number 3, by threes and expunge. every third 
number, Thu; all the multiple, of y arc ex¬ 
punged. The lirtt utu'amxlkd number that ap¬ 
pears in the feries, alter 3, i . Expunge flu 4 
lijuarc of 5, Count all the terms of the levies 
which fbllow the iiptare of 5, by fives, ami 
expunge every fifth number, if m»c expunged 
before. Thus all the multiple. ol* lit e are expunged, 
which were not at ftrli expunged, among the mul¬ 
tiples of 3, The next vmcancelhd number to 5 
is 7, Expunge the limans Of 74 Count all the 
terms of the ferics following the Iiptare of 7, by 
fevens, and expunge every teventh number, if mif 
expunged before, Tims all the multiples of 7 arc 
expunged, which were not betbre expunged among 
the multiples of 3 or 5. The next uucanccUed 
number which is now to be found in the icries, 
after 7, is 11, Expunge the Iquarc of 1 u Count 
all the terms of the levies, which follow the lipmrc 


3 ' S* 7 * ff' »*• *3* MS* *?« * 9 * P* *3* P- t*' 90 * ;p« 

**■ SS* 37. H 4*, 43. p. 47, 4j& so 53. -V. Mi. V)* 

<»i. m m- 67. 71, 73, iM* it 79* P- «;t- it %,t 

89* Jto 1 * 97. tot. 103* I'jsjf. *07, t'l’V, 113, 

**/• */»• t/i- i'/J* 1*7. r/t/. tji. r&. #34, 

* 41 . *4,?, 14$. *51, jj^, 1^7. 


of 
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of ii, by elevens, and expunge every eleventh 
number, if not expunged before. Thus all the 
multiples of n arc expunged, which were not be¬ 
fore expunged among the multiples of 3, 5, and 7. 
Continue thefe expansions, till the firft uncan celled 
number that appears, next to that whofe multi¬ 
ples have been laft expunged, is fuch r that its 
iquare is greater than the laft and greateft num¬ 
ber to which the feries is extended. The 
numbers, which then remain uncancelled are all 
the Prime numbers, except the number 2, which 
occur in the natural progreffion of number from 1 
to the limit of she feries. By the limit of the fe- 
rics 1 mean the laft and greateft number to which 
it is thought proper to extend it. 

Thus the prime numbers arc found to any given 
limit. 

Nicomachus propofes to make fuch marks 
over the Com polite numbers, as Ihould (hew all 
the divilors of each. From this circumftance, 
and from the repeated intimations both of Nico- 
machns, and his commentator Joannes Gramma¬ 
ticus *, one would be led to imagine, that the Sieve 
of Eratoft hones was fomething more than its name 
imports, a method of lifting out the Prime num¬ 
bers from the uuliferiminate mafs of all numbers 
Prime and Compbfifc, and that, in fame way or 
other,, it exhibited 1 all the divrfbrft of every Compo- 
tite number, and like wife (hewed whether two or 

< « . . i 

* The Comment of Joannes Grammaticus is extant in roa- 
nufeript in the Savilism Library at Oxford, to which I have 
frequent acccfs, by the favour of the Reverend and learned 
Me, llornftjy, the SavUiau Pofcflbr of Aftronwny. 


more 
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more Compoiite numbers were Prime or Compoiite 
with refpetl to each other. I have many reulims 
to think, that this was not the vale. 1 ihail at 
briefly as polfible point out tome of the nhui, tin 
the matter is not lo important, as to juliity my 
troubling the Society with a minute detail ot them. 
Fir ft: then, in the natural Icries of odd number.-', 
3. 5. 7. See. cvety number is a divilbr of ibmc luc- 
cccding number, Therefore if wc arc to have 
marks for all the different diviturs of every Com* 
polite number, we mu ft have a dilfcrent mark lor 
every odd number. Therefore wc mull have as 
jmnym.uk;, or iyftems of marks, as numbers; 
and 1 do nor lee, that it would be polliblc, to find 
any more compendious marks, than the common 
numeral characters. This being the cafe, it would 
be impracticable to carry furh a table as Nicoma* 
chus propoles, and liis commentators have Ikttehed, 
to a luftkient length to be of utc, on account of 
the multiplicity of the divifors of many numbers, 
and the eonfulion which this circumftancc would 
create *, It is hardly to be fuppolcd, that Era* 
tofthencs could overlook this obvious diHiculty, 
though Nicomnchus hath not attended to it. Era* 
tofthencs therefore could not intend the couftrue- 
tlon of ftich a table. 

In the next place* fuel) a table not being had, 
Eratofthenes could not but perceive, that, the 
determining whether two or more numbers be 
Prime or Compoftte with rclpcCf to one an¬ 
other, is in all cafes to be done more eaftly, 
bjf tfre 4kcd method given by Euclid, than by 

# Tb« amber 3465 hath rie left than aa diffsrem divifbf*. 

*;■ i ■■ • •' • - ' the 
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the method of the Sieve. And he could not mean, 
to apply this method to a problem, to which ano¬ 
ther was better adapted. 

Ladly, Kratofthcncs could not mean, that die 
method of the Sieve fhoulcl be applied to the find¬ 
ing of all the pofllble divilors of any Com polite 
number propofed, bccaufu he could not be unac¬ 
quainted with a more ready way of doing this, 
founded upon two obvious Theorems, which could 
not he unknown to him. 

The Theorems I mean arc thefe. 

iji. If two Prime numbers multiply each other , 
the number produced hath no divifors but the two 
prime Jailors. 

2 d. If a Prime number multiply a Compojite num¬ 
ber., and lihwife multiply all the divifors of that 
compojite fever ally, the numbers produced by the mul¬ 
tiplications tf thefe divifors will be divifors of the 
number produced by ihe 'jirfl multiplication: And the 
number produced by the Jirft multiplication will have 
no divifors , but the two fablers, the divifors of the 
Oanpofitc jaider, and the numbers made by the 'multi¬ 
plication of thefe divifors by the PrimeJailor feveral/y. 

The method of finding all the divifors of any 
Compolitc number, delivered by Sir Ilitac New¬ 
ton in the Arithmetica Univerlhlis, and hv Mr. 
MacUumn in his Trendfe of Algebra, may ho 
deduced from thefe proportions, as every ma¬ 
thematician will calily perceive. This method 
tequites indeed that the lead prime divifor lltould 
he previoufly ibund; and, if the lead piiuu-di- 
vilor fhonltl happen to be a large number, as it 
is not ndtgnahle by any general method, the 
Von. LX 1 J. X x inve. 
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invdligation of it by repeated tentations may 
bo very tedious, A table there lore of the odd 
numbers*, m which r he Com polite number* f!u>u!d 
each have its lead Prime divilor written over it, 
would be very uietul. Hut Nnhomachusb. project 
of framing a table in which each Compulite num¬ 
ber Humid have nil its dh dots written over it, 
ridiculous* and abiurd, on account of the mfupcra- 
bio difficulties which would attend the execution 
of it. 

Feb. 7, *77*. 

S. I lorilcy, 

* A table of the o<U 1 numbers would he fuftirinit ! fur (In 
number % is the leaft jniiw tlivii.u <e emvmn nmnberj .miu 
it is turfy, even in th<* i.ir**/ if r.ir.r her, u* Ur win tit* r ihcv are 
divifrlile in- /. In i.tir nu tt u i .it jnti.uiiui, mi', nuy .ilvv^yv be 
known, by olden leg (he l..»l figure in die e*indlk>n e 4 the muu* 
be i (nopoled. 
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EXCERPTA QJUjEDAM 

E X 

Arithmetic^ Nicomachi 

Ad Cribrum Eratoflhenis pertinentla. 

*n 3 r HTtav *$vg<ng(<7), V7ro Eptx}otr8et>vs, xc&X&Ttii 
Kotncmir lirrtSy ctva.mqvppD^s rxg neptartss XaSovjsg |j ctSi- 
eutptTVg, e£ acvjuv [t« Stutpepovjot ccXXyXuv eiStg ](^) Tuvry ry 
TVS fyicritos (c) mQoSu 8lOL%Upl?OUtVidig Si opyuva % KOTXIVV 

\ \ v \* t \ ' /./ \ m\ v 

nvog • x, iatoi pcev rag nrpunsg x, atruvoerag^ x u P ls 0 Taf4 
ptixjiSS tV^TKOpltV. V E$-1 p 0 TpOTT&J r« Kocrxivv TOM T©<* 
’ExiSijC^o©* Titg ewro TptaS^h irdvjar stpsfcijg •vtpiosv£> «S 
Svvdjov piuXtgx 67rt pfaigov g ap%ctptfyj&> a.iro tv 
yrpUTtt, iirurmvfii rtvus ofog re egxt ptej^m ^ 

evp/tTKW Svvajov ovja tov orpStov, %rci rap y t Tag Svo pee- 
crsfc huXHirovJcteOrf) utjmv, utYpif v vpox^pelv aSekupSp (c). 
at% wf *tu%* 3, $ s*xij, pie Ipx via, «XX« row /wjo nrpuT&s 
etvruv xstptyuov) txt tgt row etxvjv tvs Svo pteervs SieeXet- 

(«) Maliem (vpm(, etfi, ac quid difllmulcm, le&ioni rcceptas 
adftipulatur Boothii interpretatio. 

(h) Voce* unci* inclufa* conjcdlura fupplevi 5 quinet fequenti- 
um ordinem paululum immutavi, pro if '$w<rtwg ptOwfy raurp, 
feribendo vuvrri r« x. r» X* 

(r) Voceut ^oflriws hie loci rctinendam cffnfeo. Locum in¬ 
tegrum fic interpretor. “ Suam horum. inda&inctu Eratofthoncs, 
Cribrum vocavir. Fropterea quod imparibtis univerfis, mill© 
generum tliferiminc, in medio colloeatk, ipfam procrcatbiiem 
continuant, quo tradidit Ille modo, infequeiido fid eft, procrcas* 
tioni* continue, Emofthenh modo, cxplorati lege} fpecics diver* 
fa# fcorfim fiftimus, cribro tanquam iVpnrnta?.*’ 

(it) Cod. MS. habet di*X«irsvi». Wechclius v^»>dtf«vleu 
(*] Ex Cod,MS, pro 

X X 2 ffov}* 
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tfofjaf f \ x&jx rhv tb irgt*,tca 'v t« Xfmtvn tfsirir k >r. 
jASlpytnr ntT tct un,» thu r/> Tin «J n r 

<Kfivw c;'o Wa#/W’«, *«?« tUv tk ItEffoM ? f. - * 

vttPiiAKi-; yip‘ Ton 3 TTtpettjtMi wtthu? Sm Waht^C.*’ kv** 
rlw tk tb/tw Tf,W/t4<J«» *?r/«Xif We* rex *j it* ?.-#/»#.’ <1 m 

* * *>< . ft • I > ■* *f J'rt « * ft > *■* » 

CKO XtlfVptiV, XX rlw TV T*;«yjU^K, (,»{!(!{*{ 

yecf’ii, rr’ airetptv ry avrfi TftVet. Kira /••■■'••: ?XT5X, «V 
<?> Ai»{ ttfffii ;• iVi rex JiKTfpx lAftor, crxsW rivet; tu; n 
tp pifyuv’ \ ti>pi<rv.(>! Wt?«j tkc (,?) W> w'Wrn;" 

«AA« rex mrw, x«?« tJw i» rw jrip/w orf-vJiV* 
rtjtxyf^pis vetrer^ja: r/sij yce/s. ToV ') liuri^ex* x*/« ttjn r* 
&u?*>* unvjuxtg ye> rp* rev 3 r/siVsx, xar%e rijv tk rptrv* 
tvjuKtg ymfr ^ tht« *f«fi£? «««• liesAtx $ a 

rp/r®*» e £ , re 7rtt£«A«£&V> rr; Step* 

AlliVflxJflef* «AAa TOM /4«' TrjJMTlfOMi K*;t< TV TK '/'(/<) 
■mcroryluf rrp>uru kiijc^uv* rex 3 Sivnpan na,». Try tk i* 
Ssvje^ojoty^ yap* (.'). rex $ T^trev, KtxjH rijx tk 
rptrry yap ey/i (/'} *V®* r«£ix ix r« i, x«7« tv 

avryv umMyim-, Si oKenif) ixTratpetiFoStfeni (w) fl'p^Af-sfc f < 
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did TIW 


•avro ou«s®» stt uiretjiav Ei)T«»/oi/ ruv^/i) cpjio-v 
orpono\n\v, »} «£^« rr t v t* %0'Qa.g horXaaitoctriv xctff v'v o 
(aP^uv rkTUK^)' to 3 ttoTixxiCi taaflat rv}v tcov tvrro tqjua^A' 
•xtqfosuv butukJov ev uTtv.pov (o) Ttpo^ta^cnv (//). 'b'.ev aV 
cvifAstoig r;<rtv hngffys rxg dpj.)[Axs, tCpr,<rag tus fttjz* 
XotuCavovlac to uelpslv, are aua rsrciilixs o- o:\ 7 \ov ■sr f;e 
f^sjfji'vjus, sgi 3 ors yoe ouo <r aural/* ars erwe/as.; 

Tins iy.Kti$/jus V7roTTtTrjovjixi y,s t(>u nn avTwv. u).) u. 
Tivd; ($/y TrocvjthSs hcMpevyovJas to usjpiqQ^vcu v<p' vtivocHi" 
T/VWJ Q u?> 6W5 (AOIUS (tshjV/MttlVS TIVU$ p U7T0 OUO.j I? 5^ 

vrXetovuv. Ol [$) vv (Av^x(Aug(f() (a ejpVjQsvjeg, ctXXa hot- 
Quycvjss t aro, orpcaToi e lerl x, etarvvQeJot> ug vvo xoctkIvu 
hctKQ/ijBvJss. ci 3 C<p . bog (Aovi r tslpviOevjsg , xa7# rijt» 
s«u 7 » (?*) oToaroT-pjct, ev ^aiw (Acpiov sTSpcovvfAov sfcacrt orgog 
Ttp napompAy. h Ss vtp bog (Jfyj (.?), Ire^y Se votroTyji,, x) 
(Aq rii tatv/y-, y Coro (iCo Ipjiy, (AkjpijOevJesj orXeioinx ifcuct rcC 
srtptbvfAot [a t(f>) Tfjtcg 7 $ Ttu^iOfAC). tStui kV eVov^) 


(») Conj^lutM pro t»;w 

{'.) VnfUS tV x.,r.p;j» UX C<H?. MS. TCftitui. 

(/>) Neuipu i‘ uuuuuorum nnpjthmt 3, 5, 7, 9, &<:* infinite 
prmcnfa, cum numeros imputes univurfos ccruinvat, ini pur is cu» 
juivis multiplies wnnrs imparts tietdCuio cornpkitiutr, Elf > 
iiitui it min.erui tjuilibat iinpar. In fi’iio 3, 5, 7, &c. infinite 

proumili, Imbi's mum-ms twines n A 3 > » X 5, ti X 7 > « X 9, &<*, 
Kt turn i<Ti<‘i cm L-'x fit ^ Comiiiio, tit natural) orciine numeri 
imp.iti'H tfi|iiantur, & minor omnis numcrus majorem pra'icJut, 
fieri tiujnit, i|iiin imihipliv't's numeri u cum inter lb ordincm 
<crvem» ut inin/*r quifijue majnrem piurcdat. Eiiuuis ii'itnr eric 

(TTOh fccutulus "wjTjT teitiu# T TjC k univeifuu, nxm cum 
lubituru* eft, inter muliiplkcs, locum, quern numerus m in 
tesif. 

{./) Ex Cm!.MS. vice * 3 * |*«v, quae WechcUi leftio eft. 

{)) CmijciMuid pro i^ulaie. | 

(>) I’aiticuUm ftV ex Cot!. MS reflitui. 

I , StVTtfiW 
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Sturepot k, Tr rtf ifiTf.v Tc Krivtf f'u- 

* % - ■•*-**- *' * * * * -* ? 


o x«,/’ sau; 3 ' ^ Gtyni-iw ;«. 


\ 


Si TF^MTOV X, it »Wj) rf'KOIfXVf^/U^t (Vg/yrt'J, X» 7 *'S 

7t;v Imfo vrttfi’'Tyi't sjj.mtk i <*VusWh jiffWiti'ifi" nyi'f, 
fir<v [rwTiM rtj) rp'ivf'ij (/) , ’ II >'-Ygy:o'; rr^r; 

uhXov wntvtrKi rv,v «$,??,r ynia 

ex t» y (tf) xiere rt>v iU'.i,n -.rctr-rT^nr ^s,p;.r«i ( t/sh - 

ft ff'jyK()j.vc? l o TTftt} r x f ’$*7* 7 '.*/,. x. *'x r« 

(< xa/« 7ijv rao/w -rc^-. rr.a £(f;(^;<ra'. l w^ , rri v/«x*f ywg* 
jcjceV [i(T(>6P TvVssf tf’x ts"W» o’ /uy fitwy i Moiaf* 


(I) Voces rilrt tJ rp«V',' coisjctfiirr^ fw{*jslcvi. 

(*»} Litcram mimcralnn y pro voce tj'i.r aj>mi WcthcHum 
legitur, ex Co<I. MS rcftiuti, 

f#) Voces */*f x«i Ir0r< ex CosU MS, reft turn 


£x 
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Ex Arithmetic^ Boethii. 

Lib. I. c. xvii, 

£JENERATIO autcm ipforum atque ortus hu- 
jufmodi invcftigatione colligitur, qnam fcilicet 
Eratofthenes Cribrum nominabat; quod cundtis 
imparibus in medio collocatis, per earn, quam 
tradituri fumns, artem, qui primi, quive fecun- 
di, quique tertii generis videantur efle diftin- 
guitur. Difponantur cnim a tcrnario numero 
cundti in ordmem imparcs, in quamlibet longiffi- 
mam porrcdtionem 3. 5. 7.9. 11.. 13. 15. 17. 19. 

ar. 23. 25. 27. 29- 333 ; . 35 - 37 * 39 - 4 1 * 43 * 45 * 
47.49. His igitnr ita difpoiitis, confiderandum, pri¬ 
mus numorus qucm c.orum, qui iimt in ordine po- 
iiti, primum mutiri poflit: led, duobus prasteritis, 
ilium, qui poft eos eft politus, mox metitur; et,. 
ft poft oundem iplum quern menius eft, alii duo 
tranfmiffi fttnt, ilium, qui poft duos eft, rurfur. 
metitur: et, eodem modo ft duos quis reliqucrir, 
poft cos qui eft, a primo numero metiendus eft; 
oodenique modo, relidis fempor duubus, a primo, 
in infinitum purgeutes metientur. Bed id 11611 
nil go ncque confide. Nam primus numerijs il¬ 
ium, qui eft poft duos lecundum fe locates, per 
Juam quantitatera metitur: ternarius euim nu- 
merus ter * 9 metitur. Si autem poft novena- 
rium duos rcliquero, qui mihi poft illos ineurre- 




fit! 


* Conjcflura pro ttitio ,, 
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•it, a primo mcricmlus eft, per Iccundi impnu*. 
qu.mtifatem ; id eft, per quinarium : n.nn S'? poft o 
fiun, i\ iinquam, id eft ti &13, tenurhr. mum-tu • 
j * m. tietur, per kvuudi nmnci i qii.mttt.ncm, id 
ill, per quhumi; quouimn iiumevu.. f< rn.trius pj 
quinquies metitur. Rmiiis, ft a qutmlenai tn in- 
4 hoim.i duns intcrmiibro, qui pollainr poiiiua eit, 
ejus primtH numcrus mcnUmt eft, }*cr tertii impu- 
ri,, pjuralituhm: »am ii poft 15 inteimilero 17 
& 115, iniurnt 21, quern teniamw mimeim. ietun- 
tlum icptcnariuiu metitur; 21 enim intmcri termi¬ 
nus iiptima pars eft : atque hoc iff infinitum ftt- 
fjens, reperio primutn numermn, ti hi no., inter- 
ittiierOy omnes. ibqucntes poft te metn i, Iccutulum 
quawitatem poiitorum ordine imparium numwu- 
rum. Si vero quittarius numerun, qui in tic undo 
loco eft conftitutus, vc lit s ’ qui », cupi* prima ac 
do biceps fit im-fftui'.i, imvuire, tr.mlmifti* quaiuor 
unpanbus quintus ci qucm metni poftit, ueeurrit. 
hitcrmittantur enim qtwruor imputes id eft, 7 & 
p, & 11 & 13, poll ho 3 eft quintal., decimus qucm 
quin mils tmiritur, Iceumium prim! ici licet qu,m» 
titatcm, id vit, temarii ; quitique enim t5 ter- 
met iuur u t : ;te deuuvp;, ft qu u t, 13-ml * 

tat, cum qui poft ilios Uje.lt u* eft, f’ceuudus, id 
lit, quiiifuiui?, lift quantitate nutitur: rum poffc 
i|inmbum iutemitfiu 17 & 1 p. * a j & q, poll 
urn 2 § n 1 io, quo. ipu:. uu, ksiinu imaimn 
itt/i plunilifatc metitur; quiuqviic* enim quiiutno 
umitipheato, 25 luecrcfcuut; si vtm putt lame 
quihbct tjuatuor intermittat, etidcui 01 dmis lit vatA 

■s t Jar ins , f | pro . /. 

* Ctatji ctura i'H> 

■ u . ■ confianriS, 
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conftantili, qui cos loquitur, fccundum tcrtii, id 
eft, ft.ptonam numcri limimam, a quinnrio meri- 
tur: atquc hacc eft infmita proceflio. Si veto 
tertius numcrus quern, ractiri poflit exquiritur, lex 
in medio rclinqucntur; & quern leptimum ordo 
moultravcrit, hie per prirai numcri, id eft, ter- 
narii quautitatem metiendus eft: ct poft ilium, 
lex aliis interpofitis, quem poft cos numcri lories 
dabit, per quinarium, id eft, per fccundum, tcrtii 
cum menfura percurret: ft voro alios rurlus fex 
in medio quis relinquat, ille, qui fcquitur, per 
leptenarium ab codom leptenario metiendus eft; 
id eft, per tcrtii quautitatem ; atquc hie ulquc in 
extremum ratus ordo progreditur. Sufcipicnt ergo 
metiendi vieiftitudmom, quemadmodum funt in 
ordino naturaliter unpares eonilituti: metientur 
autem, li per pares uumeros, a binario inchoantcs, 
politos inter lb impares, rata intermifilone, tranfi- 
liant; ut primus duos, lecundus quatuor, tertius 
lex, quartus ofto, quintus dcecm<<; vcl ft locos 
fuos eouduplicent, & fccundum duplicationera 
terminos intermittent; ut tornarius, qui primus 
eft numcrus, & Unus, omiiis enim primus Unus 
eft, bis locum fuum multiplicct, faciatquc bis 
unum; qui cum duo lint, primus duos medios 
tranfeat# Rurfus fccundus, id eft, quinarius, ft 
locum fuum multiplicct, 4 cxplicabitur: hie quo- 
quo quatuor * intermittat. Item ft feptenarius, 
qui tertius eft, locum fuum dupltcet, fox crcabit; 
bis enim 3 fenarium jungunt: hie ergo in ordi- 
dine f lex relinquat, Quartus quoque, ft locum 

4 Coojc&urA refHtui pro 12. 

* ConjedturA pro 4. 

f Conjcdlurst pro ordinm , 

Vol. LX 1 I. Y j fuum 
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ilium duplicct, 8 fuccrefeent; Hie qunque oflo 
tranfiliat: ntquc hoc quidcm in cxtcris pcrijncicn- 
dum. Modum autcm mtnfioni*, fmmdnm or- 
dinmt collocatorum, ip fa inic:, dahit. Nam pri¬ 
mus primum quern mimer.if, Immdum pstmum 
numerate, it! efr* ilruinUtmic; & ftvundum pri¬ 
mus quem munerat, per ireumlum msux-tM v , & 
tertium per terrium, & qu.irtum item per quartum. 
Cum autcm iccundns menlioncm h fuiceperit, pri¬ 
mum quem numcrat fccundum primum metitur; 
fccundum vero quern numcrat per fe, id dl, per 
fccundum; & tertiumper termini: & in extern c.i- 
dem fimiUtudme meuntra conftabit. IIIns * erqn 
fi relbictas, vcl qui alios tnenit Sunt, vd qui ipti 
ab alfis pactitmtur, iuvcnics omnium fimul com- 
muncra metifuram efle non pofll*, neque ut omrx.s 
quemquam.dlium fimul mimcrctttj qaofdnm au- 
tem ex his ab alio poflb metiri, ita ut nb uuo tan- 
tum numeremur k f alios vero, ut ctiam a phi- 
ribus; quofdcm autcm, ut prater Unitatem corum 
nulla menfura fit. Qui ergo nullam menluram 
prater Unitatem rccipiunf, hos Primes fit Iueom- 

* Conjc&urA pro 8. 

■ Vro $m*wt malicm in ucroqur loco, mtttw 3 ut »iiu4 fit 
tiumiwrit nliml mttm % h fen fus fir, “That which the fuit 
‘ ** number [of the Series I mult the fuft [of its multiple*”J, it 
* t/uilhrtiby the Juft fot the SorhwJ, I. «. by ttfelf. That 

wMefelt minis the fccond [of its muhipl*’»],i it mv/um by 

** the fecund (number in the aerie* J»" Sic cniai Infra icjpmtM 
4e Nuowro ordine fcewndu, “ primum cjuiro ttumtnit icumium 
** primum miiiuf% n ., 

* Conjedturi, pro msmfhmmi 

* Conjecture, pro aim, 

* Ang. ♦* Uut to at to be counted in ometw the multiples of 
** one number only." 



[ 347 ] 

pofitos judicamusj qui vcro aliqunm menfurara 
prater Unitatem, vcl alien igcna: partis vocabnlum 
lbrtiuntur, cos pronuncictmis Sccutulos atqueCom- 
jx)iitos. Tcrtium vcro illud genus, per le Sccun- 
di k Compofiti, Primi vcro & hncompofiti ad al- 
tcrutrum comparatt, hue inquifilor rationc reperiet. 
Si cnim quollibct primes 1 numeros, lecuudum 
iuam in femetipfos multipliccs quantitatem, qui 
juocrcantur, ad altcrutrunicomparati, nulla men- 
jimt communionc junguntur: 3“ cnim & 5, fi 
muitipliccs, 3 ter n 9 faciunt, 8c quinquies 5 red- 
dunt a5. His igitur nulla eft cognatio communis 
muuiur.c. Kudus 5 & 7 quos procreant, (x com¬ 
pares, hi quoque incommcnfurabiles erunt: quin- 
quics cnim 5, ut di£tum eft, 25, fepties 7 faciunt 
49; quorum mcnlura nulla communis eft, nifi 
forte omnium liorum procreatrix & mater Uui- 
ras 


1 Coniednra pro Mot, 

* Conjedtura, pro ires. * Conjedtura' pro trts Urtio. 

* chvo cretin#, Lrditor, numeros inter fe primes nuUoc 
Atn praster Primorum Q.\u<lratos. 
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XXIII. A Letter from Mr. Chrifbphcr 
Gullet to Matthew Maty, M. D. See, 
R. S, on the Rffek'is of Elder , in preferr¬ 
ing Growing Plants from Infefis and Flics. 


Tavirtock (Devon) Auguft t», 1771, 

SIR, 

« 4 *T SHOULD not prefunic to trouble you 

l7? '* I as a member of the Royal Society 
with the following letter,, did not the fubjedt feein to 
promile to be of great public utility. It relates to 
the effects of Elders 

Sambtms jru$u in um 'eila nigro,. 

ift. In preferring cabbage plants from being eaten 
or damaged by catcrpillcrs. 

ad. In preventing blights, and their cfi&ls on fruit 
and other trees. 

3d. In the prefervation of crops of wheat from 
the yellows, and other deftrutHive infers. . 

4th. AUo in faving crops of turnips from the fly. 
«cc. See. 

1 ft, I was led to my flrft experiments, by con* 
Adoring how difagrceable and oflenftve to our olfac* 
to,serves the effluvia emitted by a brufti of green 
' ' '3, elder 
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elder leaves are, and from thence, reafoning how much 
more fo they mart be to thole of a butterfly, whom 
I conlidered as being as much fuperior to us in 
delicacy as inferior in iize. Accordingly I took feme 
twigs of young elder, and with them whipt the cabbage 
plants well, but fo gently as not to hurt them, juft as the 
butterflies firft appeared; from which time, for thefe 
two lummers, though the butterflies would hover 
and flutter round them like gnomes or fylphs, yet I 
could never fee one pitch, nor was there I believe a 
Angle catterpillcr blown, after the plants were fo 
whipt; though an adjoining bed was infefted as- 
ufual, 

2d. Reflecting on the effects abovenaentioned,. and 
confidcring blights as chiefly and generally occali- 
oned by fmall flies, and minute infects, whofe organs 
are proportionably finer than the former, I whipt 
the limbs of a wall plumb tree,, as high, as I could 
reach *, the leaves of which were preferved green, 
flouriflxing, and unhurt, while thofe not fix inches, 
higher, and from thence upwards, were blighted,, 
Shrivelled up, and full of worms. Some of thefe' 
laft I afterwards reftored by whipping with, and, 
tying upi elder among them. It muft be noted, that,. 
this tree was in full bloffom at the time of whip¬ 
ping, which was much too late, as it fhould have 
been done once or twice before the bloffom appeared. 
But I conclude from the whole, that if an in- 
fufion of cider was made in a tub of water, fo that, 
the water might be ftrongly impregnated therewith,, 
and then fprinkled over the tree, by a hand engine,, 
once, every week or. fortnight,, it would, effectualiy. 

anfwcr. 
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anfiver every ptirpnfc that could he tvithed, without 
any pofiihlc rilk of hurting the bloflfims nr Irim, 

’3d. Wh.it the humerr. cdl the yellows in wheat, 

end which they eohlider ns a kind til' mildew, iv 
in fail, as l have no doubt but you well know, 
occa finned by a final! yellow fly with bhu: whips 
about the fiyie of a gnat. 'litis blows in the ear ot 
the corn, ami produces a worm, nimolt invitible to 
the naked eye; but being lecti through a pocket 
microfcopc, it appears a large yellow maggot of the 
colour and glois of amber, and is (o prolific that i 
laft week dilUnfhy counted 4t living yellow mag¬ 
gots or infedt?, in the hulk of one tingle grain of 
wheat, a number fufltetent to cat up and deftrny 
the corn in a whole ear, 1 intended to have tryed 
the following experiment fooner 1 but the dry hot 
weather bringing on the corn fafter than was ex¬ 
pected, it was got and getting into fine blollhms 
ere I had an opportunity of ordering as I didj 
but however the next morning at daybreak, two 
fervants took two bullies of elder, ana went one 
on each fide of the ridge from end to end, and fo 
back again, drawing the cider over the ears of com 
of fuen fields as were not too far advanced in blnl- 
foming. I conceived, that the difngrecablc cflluvist 
of the elder wbuld eftcftuaily prevent thofe flics from 
pitching their tents in fo noxious a fituation 1 nor 
was I di&ppoimed, for 1 am firmly perfnaded that 
no flies pitched at blowcd on the corn after it had 
been fo ft ruck. But I had the mortification of ob- 
itrving the flics (the evening before it was liruck) 
on the corn (fix, feven or eight, on a Angle 
w that what damage hath accrued, was done 

.before 
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before the operation took place; for, on examining it 
laft week, 1 found the corn which had been ftruck 
pretty free of the yellows, very much more fo than 
what was not ftrurk. I have, therelbre, no doubt but 
that, had the operation been performed fooner, the corn 
would have remained totally clear and untouched. 
If fo, Ample as the procels is, 1 flatter myfelf, it 
bads fair to preferve fine crops of com from detrac¬ 
tion, as the final! infedts are the crops greateft ene¬ 
my. One of thofe yellow flies laid at leaft eight 
or ten eggs of an oblong fhape on my thumb, only 
while carrying by the wing acrofs three or four ridges,, 
as appeared on viewing it with a pocket microfcope. 

4th. Crops of turnips are frequently deftroyed,, 
■when young, by being bitten by feme infeflts, either 
flies or fleas j this l flatter myfelf may be cffedtual- 
ly prevented, by having an elder bufh fpread fo as 
to cover about tbe breadth of a ridge, and drawn . 
once forward and backward by a man over the 
young turnips. I am confirmed in this idea, by 
having ftruck an elder bufh over a bed of young 
edlyflower plants, which had begun to be bitten, 
and would otherwife have been deftroyed by thole 
infedts; but after that operation it remained un¬ 
touched. 

In fnpport of my opinion, I beg leave to men¬ 
tion the following fad from very credible information,, 
that about eight or nine years ago this county was lo 
iafefted with cock chaffers or oakwebs, that in many 
parifhes they eat every green thing, but elder j nor 
kft % jgr«ea leaf untout-bed befides elder bufltes, 
which alone remained green and unhurt, amid the 
general devaftation of lo voracious a multitude. On 

reflecting 



[ 352 J 

refitting on thdb Several cireumfUnces a thought 
jfuggdlcd itfclf tome,whether ;iii chirr, mnv cllcemcd 
noxious and oflenfm*, m.iy tint he one day ken 
planted with, ami cutwitling its branches among, 
fruit treci, in order to prvJmv the fruit hum de» 
ftrndkm of inlclfc: ami whether the fame mean}, 
•which produced thole lev oral ctUrts may not be ex¬ 
tended to ft great variety of other cates, in the pre- 
forvation of the vegetable kingdom. 

The dwarf elder ( ebulus ) 1 apprehend emits more 
eftenlive cfHuvia than common elder, therefore mutt 
be preferable to it in the fcvcral experiments, 

On mentioning lately to Sir Richard W.llampfylde, 
one of the reprcfcntatives of this county, my older- 
stations on the com crops, and the clients of the 
elder, See. he perfuaded me to publifli them, which 
in fome meafure determined my taking this Rep, of 
transmitting them to a Society incorporated for pro¬ 
moting the knowledge of natural things, and uieful 
experiments, in which they have to happily and 
amply fucccdcd, to the unfpcakablc advantage and 
improvement both of the old and new world* 1 have 
the honour to fubferibe myfelf, 

Sir, 

Your mod obedient, 

humble Servant, 

Chr. Gullctt. 


XXIV. A 
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XXIV. A Letter from John Call, Efo 
to Nevil Mafkdync, F, R. S. Aftronomer 
Royals containing a Sketch of the Signs of 
the Zodiac , found in a Pagoda , mar Cape 
Comorin in India. 


S I R, 

Read Mhj n, A S a member of the Royal Society, 
1773, jljL an d one whole ftudy is particularly 
dirc&ed to the motions of the heavenly bodies, I 
think you the molt proper perfon to whom I can 
fend the indofed fketch [Tab. X.], which I drew 
with a pencil, as l lay on my back refting myfelf 
during the heat of the day, in a journey from Ma- 
durah to Twinwdlv, near Cape Comorin. And I 
fend il to you rather in the original, as 1 then 
(ketched it off, than in any more complete form, 
left it fliould thereby have more the appearance 
of .competition, and leave not fo ftrong an im* 
preflion of antiquity, as it made on me when I dif- 
covered it. 

After fuch a difeoverv, I fearched in my travels 
many other pagodas, or cnouitrys, for fimUar carvings *, 
hut, to the beftjof my remembrance, never found 
Vol. LXII. Zz but 
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but one more equally complete, which was on the 
ceiling of a temple, in the middle of a tank before 
the pagoda of Teppecolum, near Mindurah, of 
which tank and temple Mr, Ward, painter in Uroad- 
ftrect, near Carnaby-mirkct, hath a drawing * but 
1 have often met with the fevcral parts in detached 
pieces. 

From the correspondence of the figns of the zo¬ 
diac which we at prd'ent ufc, and which we had, I 
believe, from the Arabians or Egyptians, I am apt 
to think that they originally came from India, and 
were in ufc among the Bramins, when Zoroaller and 
Pythagoras travelled thither, and conkquenfly 
adopted and ufed hy thofc travellers: and as thde 
philofophcrs are flill fpoken of in India, under the 
names of Zerdhurft and Pyttagore, I fhould alfo 
hazard another idea, that the worship of the cow, 
which flill prevails in India, was transplanted from 
thence to Egypt. But this is only conjecture \ and 
it may with almoft equal probability be laid, that 
Zoroafter or Pythagoras carried that worfhtp to India, 

However, I think there is an argument flill in fa¬ 
vour of India for its antiquity, in point of civilization 
and cultivation of the arts and fcicnces j for it is 
hardly in difpute that all thefe improvements came 
from the eaft to the weft j and, it we may be al¬ 
lowed to draw any conclusions from the immenfe 
buildings now adding, and from the little of the 
infcriptions, which can be interpreted on fevcral cf 
fheehoultrys and pagodas, J think if may fafely be 
ffwwunccd, dint no part of the world has more 
fltafcs of antiquity for arts* fciences, and eiviliza- 
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tion, than the pcninfula of India, from the Ganges 
to Cape Comorin j nor is there in the world a finer 
climate, or face of the country, nor a fpot better 
inhabited, or filled with towns, temples, and vil¬ 
lages, than this fpace is throughout, if China and 
parts of Europe are excepted. 

I think the carvings on fome of the pagodas and 
choultrys, as well as the grandeur of the work, ex¬ 
ceeds any thing executed now-a-days, not only for 
the delicacy of the duffel, but the expence of con- 
ftru&ion, confidering, in many inftances, to what 
diftances the component parts were carried, and to 
what heights raifed. If Mr. Kittle the painter, now 
in India, fhould have time and opportunity, after he 
hath made his fortune by portrait drawing, it would 
be a great addition to his reputation, and well worth 
his pains, toinveftigate the nature of the Indian archi¬ 
tecture and carving, by painting feme of the moft 
curious buildings, or parts of pagodas. The great 
obftacle to afeertaining dates, or hiftorical events, is 
the lofs of the Sans-Skirrit language, and the confine¬ 
ment of it to the priefthood. 1 fhould have taken 
fome pains to have colle&ed many things $ but the 
number of revolutions and occupations which hap¬ 
pened always prevented me, 

I alfo commit to your infpe&ion the * manuferipts 
of Mr. Robins, which he gave me at his death? 

'* Tfaofc I communicated to the Royal Society, tojether with 
. this letter t but being examined by myfelf, Mr. Rapcr, Mr. 
Cavendiih, and Mr. Korfiey, at the defire of the Society, they 
were not -faind to contain any thing material more than haa 
been already printed j excepting a treat ife on military difcipline; 
which, if it fltould be thought of ufe, may be inierted in the 
next edition of his works. N, M. 

7, v, -» I be- 



C 356 ] 

I believe moft of them have been printed, but if 
there are any which have not, or that can amufe 
you or inltruC.t others, you are welcome to ulc them 
as you pkaie: l only wifh they may contain any 
thing uicful. While he lived, 1 puriued thole ilu- 
dics *, hut, form after His death, new feenes arufi.% 
and engaged me more in pradical fcrvicc, than al¬ 
lowed me time for theory, or experiments* l am, 
however, a confhuit wcll-wifhcr to the progrefs of 
arts and fcienccs, as well as ftudy \ and very much, 

SIR, 

Your obedient, 

humble fervant, 

Jn° Call. 


XXV. Ah 
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XXV. Art Account of the Flowing of , the 
Tides in the South Sea, as obferved on 
board His Majejiys Bark the Endeavour, 
by Lieut. J. Cook, Commander , in a 
Letter to Nevil Mafkelyne, AJironomer 
Royal) and F. R. S. 


Mite-end, February 5, , 177 a* 

Reverend Sir, 

Refel May ji, "i* Here fend you the few observations I 
,77 *’ X ma< ^ c 011 dw tides in the South Sea,. 
to which I have only to add, that, from many cir¬ 
cumstances and obfervations, X am fully convinced 
that the flood comes from the fouthward, or rather 
from the S, E. 1 am, 

S I R, 

Your moft obedient, 

hunjbli: Servant, 

J. Cook. 


Name* 
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Nanici of | lam where olifcrved. 


I At. I oni*. 
South. Weil. 


SueccfitBay in Strait le Maire —<i 

lagoon *** — — id 47 

M.-ttavai Hay, Otaheita — ~»y arj 

Tolagii liny, Kail milt of New Zealand,tS a 
Mefcury Bay, N. K. ditto — — tft 48 

River Thame*, ditto —- —* —'iy 1 t 

H.iy ofin»mlj, ditto — — —’.if 14 

t^itccn Charlotte** Sound, Conk'* Strait 11 ’ 

New Zc.iknd — — — j .'i * 0 

Admiralty Bay. in ditto - — 41 4 f 

Botany Hay, cnaH of New South*Writs I34 o 
Bullard Bay, diuo — •— • « u 39 

Thirty Bound, ditto — — —Jitj t 

Kndeavour River, ditto — —jr? to 

Indeavour’s .Strait, wh<ch divides New j I „ 
Guinea front New J luilattd — jj 


| New and fytl 
i Moon. 

High jUife , 1 i 

water, fall. 


If. M. 
Wt 4 4 Jt» 
t,1*> *» O .V* , 
»49 So 0 .V’ 

l8l »4 b (} 

4 7 i° 
184 1 a 9 o 
t8f 36 I 0 

184 44 t; 30 

tdf »t to n 
108 37 8 o 
a©8 it S 
it® tat 1 o 

*** *« |o 

*<» 4ft » p 


F. In. 


XXVI. Ah 



C 359 ] 


XXVI. An Account of a new EleBrometer , 
contrived by Mr . William Henly, and of 
feveral EleBrical Experiments made by 
him, in a Letter from Dr * Prieftley, F.R.S. 
to Dr, Franklin, ."':R R. S. 


Dear Sir, 

Read May i8,*r THINK myfelf happy in anoppor- 
*??*• J[ tunity of giving you a fpecies of plea- 
fore, which. I know is peculiarly grateful to you as 
the father of modern ele&ricity, by tranfmitting to 
you an account of fome very curious and valuable 
improvements in your favourite fcience. The author 
of them is Mr. Henly,. in the Borough, who has 
favoured me with the communication of them, and 
has given me leave to requeft, that you would pre- 
fent them to the Royal Society. 

In my hiftory of electricity, and elfewhere, I have 
mentioned a good electrometer, as one of the greateft 
defiderata among practical electricians,, to meafure 
both the prccifc degree of the electrification of any 
body, ana aifo the exaCt quantity of a charge be¬ 
fore the explofion, with refpeCt to the fize of the 
electrified body, or the jar or battery with which it 
is connected * as well as to ascertain the moment of 
time, in which the electricity of a jar changes, when, 
without making ant explofion, it is difeharged by 

giving. 
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giving it a quantity of the contrary clcftricity. AH 
theic piopu'ci a;r ,»n(w«*ml, in the nv>ft complete 
nt. ieur, by an ekVhometer of tbh gcntlt in in\ mtt- 
tnv.uuv, u dunvmg of which i lend you „}< ;i„; with 
the following tide* ij’tinn. 

The whole inUfumont is made of ivory er wood, 
[Tab. XI.] ((/) is an exceeding light rod, with a cork 
ball at the extremity, inidctounn upon the center 
of a ihnicirclc (i>j t ami ter as aUv.y, % to keep petty 
near the limb of it, which is graduated: (< ) is the 
item that hip putts it, and may cither be fixni to the 
prime conductor, or tie let into the brats knob of 
jar or battery, or kt in a Hand, to fuppoit itkil. 
The moment that this little apparatus h ek<H> died, 

■ the rod (a) is repelled by the mm fcfc ami emit** 

• quently > begins to move- along rlihe graduated edge 

■ of' the fbmicirclc (h )} to as to mark with the ut* 

• mofl cxaltncfr, the degree in which the prime co«» 
dudtor, 6cc. is electrified, ur the height to which the 

■ charge of any jar or battery is advanced t and as the 
materials of which this little iidttiu intent is made are 
very imperfcdl conductors, it will continue in ri»nt«*£l 
with any clarified body, or charged jar, wdliout 
dillipaiing any of the electricity* 

It at mould be found,Jyr trial in the dark, that 
airy pert of this inf burner contributes to the diflipa* 
tion of the electric matt#, (which, when the elec* 
trification was wry thong, l once dbferved mine to 
do) it mould Ins bakfcd'*i;llstle, Which will prefentiy 

• prevent it. It it is it will not re* 

■€pm elcdlrkity readily etiSw^tl ami then the «no- 

• tie* of. '(he index will nof^rp’pMid with ft»flioicn t 

' *W*tmdl s little, to 

- ■ ■■ 'BH* s- ■ ■ l ' 

ejuctncfi, 





























exa&ncfs, to,the-degree in which the body to which 
it i$ conne&ed is electrified; but this inconvenience 
is eafily remedied, by moiftening the ftem and the 
index, for the iermcircle cannot be too dry* 

I hnd by .experience, that this electrometer an¬ 
swers all the .purppfes 1 have mentioned, with the 
greateft cafe and exa^nefs. l am novir fare of the 
force of any exploiion before a difeharge of ajar of 
battery, which I had ho better method of gueffing 
at before, than ,by prefenting to them a pair of Mr. 
Qnjtflft’s balls, ana obfqrying their divergency at a 
given diftance* but the degree of divergency was 
will to -be gueffed at by the eye, and the balls can 
only be applied occaftonally* whereas this inft rumen t, 
being conttantly fixed to the prime conductor or the 
battery, Shews, without any trouble, the whole pro¬ 
g-reft pf fffrt fkv&.f andL’ .remaining In the lame 15- 
jf, : 0,£r 4i|reccctt' he af~ 

certained with the utmoft exaaheis befoffc' the dif- 


ehari 


arge. 

ifa jar .{^loaded with pofitive electricity, and I 
waawJknm by AtWmpting to 



e/tLjSe* i wi<f t&e .moment. I yyant'to.fd^e,, is 
-the jdt»e when it has apt u^to a perpendicular lima 




&R* 

*«<*- 

Coafl* 



H't 



. Cs«*J , 

Conlidering the admirable fimjilicity, as well as 
the great ufefulnefs of this inftrument, it is ibrne- 
thing fu rprissing that the conftrudlion fhould not have 
occurred to lome eleftritian before this time. No!- 
let’s and Mr. Waits's invention of threads* projecting 
fbadows upon a graduated board, rcfcmblcd this ap¬ 
paratus of Mr. Henly’s, but was a poor and awk¬ 
ward contrivance in comparifon with it j nor was 
Etchman’s gnomon, though a nearer approach to this 
conftruftjon, at all comparable to it \ and the in- 

S * >os author of it had no knowledge of either of 
methods when he hit upon this. 

1 have made a receptacle for this inftrument in my 
prime cphdttftor, and I have alfo a pcdeftal in which 
l can fix its and by means of which I can very 
conveniently place ft on the wires of a battery. 

In either of thofe fixations it anfwcrs almoft every 
purpofc of an eleftrometer, without removing it from 
its place. * 

I doubt not that you and all other eleftriemna wiH 
join with me id returning our hearty thanks to Mr, 
Henly for this excellent and ufefiil inftrument. 

Many of the eftefts of my battery, in breaking 


of 




- and tearing the furface of bddies, Mr. 
Hc% performs by a ftngle jar, only incretfing the 
weight with which the bodies are prefted* white the 
explpfidn is m*d&; to pafi clofe under them. 

By this motel he raifes exceeding great • weights, 
M Chatter* ftrong pieces of glaftfoto thoofmdi of 
*“i|$ fragments j he even reduce* thick plate 


to an impalpable 



4 



what 
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what is moft remarkable is, that when the pieces of 
glafs are thick, and ftrong enough to refill the {hock, 
they are marked by the explofion, with the moft 
lively and beautiful colours, generally covering the 
{pace of about an inch in length, and half an inch 
in breadth. 

In feme of the pieces which he was fo obliging 
as to fend me, thefe colours lie all intermixed and 
confufcd; but in others I obferve them to be dif- 
pofed in prifmatic order, in lines parallel to the courfe, 
of the explofion, and in fome (as N° i.) I have 
counted three or four diftinft returns of the fame 
colour* : . 

He has lately informed me, that, fince he fent 
me this piece, he has ftruck thefe prifmatic colours 
into another, mafs of glafs, in a ftill more vivid and 
beautiful manner, the colours {hooting into one an¬ 
other. This effed, he fays, was produced by making 
a fecond explofion, without moving any of the ap¬ 
paratus after the firft. 

When the glafs in which thefe colours are fixed 
is examined, it is evident that the furface is fhattered 
into thin plates, and that thefe give the colours, the 
thicknefs of them varying regularly, as they recede 
from the path of the explofion* 

In the middle of thefe coloured fpots (as in N° 2 .) 
feme of thefe thin plates, or fealee, are ftruck off, l 
fuppofe by the force of the explofion* and with the 
eds? .of. a- kplfe they are all eafily feraped away, 
wferittie fetface of the gUft is left without its polifh 
(as in N" 3 ,) , 

The piece of glafson which I have marked thefe 
numbers, as well as that on which he has ftruck the 
Aaa 2 colours 
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colours in a fiill more beautiful manner, Mr. Henly 
will prefect to the Royal Society, for the infpodlion 
of the member!;. 

LVfulr;; thet"' improvements, Mr. Hcrdv has like* 
wife, in a vet y ingeninu*. manner, dowfifinl fbwrul 
of the more entc; toning experiments in devitiuty, 
particularly in his imitation of the cllvds* of earth¬ 
quakes by the lateral force of explullons *, and he 
lias uffo hit upon Icvcrnl curious fads, that, unknown 
to him, had been ohlerved before by others: the 
following particular, however, I believe is new, ex¬ 
citing a flick of baling wax, and tiling a piece of 
tin foil for the rubber, he found that it would elec¬ 
trify positively, as well as glaft rubbed with filk. ami 
atmteama. 

Wifliing wc had more ftieh fellow labourers as. 
Mr. Ilciily, I am. 


Dear Sin, 


Your obliged 


humble fervam^ 


t.rrJ*, 

061 . a6, *770, 


J. frieftty. 
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.XXVJIL yhcnunt tf /«. t'era! ,v/w/.r 

fnm HudfonV. l‘‘ay s \ by Mr. John Rein- 
hold FoiAcr, R R. S. * 


RijhI Miy 

i, Arc rie Fox, Penn. fsyuopf. tf Cumuli'. j>, » 
n, 113. Canis Lttgopuu Finn. 

Severn River. 

A mc.fl beautiful fpccimcn in its fuowy wititvi 
furr; this .iiiimalto be low er on \tu legs 
th. ii die Common fox, ami i;. j»riHli';itmrty well 
fuurui ngainti the inutile o del ni the climate, 
by the thithncli and length of its ham, 
which are at the lame time as fbft as (ilk. 

'• Aiii'iit;' tin: ou sftfTi.il a«lv4»ut>f > "‘:, «! -v h tltr; ct.f. i» .ti i>i 
of flic M* Tomtit it Vow* hate pu.nm 1 , Uut i*l Kcnn*;; 
nirfii! iist.ninii.nti, *m4 htUin • two •jum.Iriv.ks in, fc*>. • 
ml the w»»it‘h i* nut the loft forth Iwhle, I 1 'mm On* 

ftitwy at Hwifon'* ihy, thv R»y*f Smirty were favoured with 
a large eoiletUm »»f nuamimon tju.nhwjH.il*, birth, lifhts, .«£.•, 
tnyrtnur with feme net omit nf Unit turner, pUte ♦»! 
iiuimur of lilt?, ufc*» by Mr. (SrUum, a Rcrttknwm bchiiittmj* 
to lire fvttle.ntnr tin Scmn Kivci-t ami the K<iv«rimm tilth'! 
Hu Ifnn’n Day Company lu*v«i molt ohligm.tly uni* tmkrs, that 
, tfu>ic ««wiuxime*thm» fhuuld he from, time w timw cnntiitu* d. 
The jdaferijnioii* toii'ninetl m the following paper* wetc pre- 
pjtmfaad given by Mr. Ferfter, before bis departure on an ex* 

'• isr»b«iMp open an a»plf*lritl ,10 $e.iuoft 

important ti.ftovem;. M. M. 

.• ■ The. 
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The account font along with it from Severn 
River (ays, that thefe white foxes are filly, 
inolFcnfivc animals; and are known to fkmd 
by, whilfl a trap is baited for them, into 
which they put their heads immediately: they 
will, when pinched by hunger, devour thole 
of their own kind, which are already caught 
in thefe traps. l)nt the moil curious cir- 
cumftance is, tluir migration to the North¬ 
ward and the Eaflern coafls of the,bay; for 
though a few of them arc caught every year 
near York fort and Churchill river, yet, once 
in three or four years, they come in great 
numbers} and fcveral hundred of their furrs 
arc fent to England in that plentiful fenibns, 
which always begins in November, and ends 
in April. The Ijx’Ctmcn fent is full grown, 
and its furr quite in leafon. 

a. I d'sSER Ottrr. Penn. Syn. Quadr, p. 239. u. 

174. Mu/tela Luircola Linn. Syll. Nat. 66. Faun. 

Succ. N° 13. 

Severn River. 

I aru Rill dubious, whether this animal ought 
to be looked upon as the fame with the leffer 
otter of Europe and Alla; many circum-‘ 
, Ranees feetn to prove this identity * but feme, 
fuch as the want of webs, winch I could 
not difeover between the toes, ami the white 
fpot on the neck, will not admit of it. I 
have* therefore, fubjoined a -deicription of this 
creature at the. end of this article. The m\r 
tives of Hudfon’s Bay call this quadruped 
Bbb 2 Jackafh; 
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Jackafh s Mr. Graham from Severn river fayr., 
that it harbours about creeks, and lives on 
fith, like the otter j it travels very flowly, and 
has from four to feven young at a time j in 
(fee it equals the marten j its length is about 
16 inches i its whole body is covered with 
fhining dark brown hairs, which lie very 
clofe, and feem perfectly convenient for an 
amphibious animal; under thefe brown hairs 
the woolly hairs are tawny,^ the whole under- 
jaw is encompaffed by a ftrtpe of white hairs, 
and a little irregular fpot of the fame colour 
appears in the middle of the throat j the feet 
m quite covered withhajr to the very nails, 
which are final!, five bn etch loot, and of a 
wtiitlfh femipellucid colour j the tail is pretty 
well befet with hair, though not bufhy, and 
much blacker than the reft of the body * it 
is about half as long as the whole animal. 


p Pini Mahtrn, Penn. Syn. Quad. p. ai6. n. 

155. Mujtefo Marta (Abhtum). Linn, 

Severn River. Male and Female. 

Thefe feem to be a variety of the yellow- 
Wafted marten, Br.Zoof, 1.81. their colour, 
specially in the females, being much paler 
than that deferibed in Mr, Pennant's works. 
The male is of a chelhut brown, the female 
a bright tawny yjiow j. the former has hem' 
feme dark brown hidrsr the litter in the feme, 
manner has feme brigfiibay hsirs. They 





t ,hay* white 


and-white' dps of 
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proper to preferve them from the cold. The 
tail in both fexes is bufhy, and darker than 
the reft of the body; in the female indeed it is 
tawny, with a black tip j in both it is fhorter 
than deferibed by Mr. Pennant, Mr. Briffon, 
and others, and was perhaps mutilated. This 
ipecics feeds on mice, rabbits, &c. though it 
will not touch a dead moufe which is put as a 
bait in a trap, and therefore the inhabitants arc 
obliged to make ufe of a partridge’s head, or the 
like, for that purpofe. If purfued' with' noile, it 
immediately gets up into a tree. Some gentle¬ 
men have unfuccefs,fully attempted to tame 
tfiefe creatures, and thole kept in cages with 
that view have been obferved to be troubled 
with epileptick fits. Numbers of them are 
caught at Hudfon's Bay in traps made of 
fmoll kicks, They burrow under ground, 
and bring forth from four to feven young ac 
a time. 

4, Stoat and Ermine. Penn. Syn. Qsjadf. p. 2r2„ 
n. \ 51. «. / 3 . Mufttk Erminca, Linn. 

Severn River, Albany Fort. 

One in the fiimmer and another in the Winter 
drefs. The natives about Albany call them* 
Sk-cufe-jue, but k is not known why they 
give them that name. They feed on mice,, 
fcnatl bird*, all fort of fifti, ffe(h f aftd fowl# 

c, Coafiids p. an# 

n. 150. fttew* Linn. 1 ' 

One in its winter drefs, length 7 inches, tail about 
, 1 inch,perhaps mutilated $ it b quite white, but 
' 1 " 'the 



[ 37 + ] 

the com it; mixed lioiv and there with a 
brownish luir, cipecidly in tint tail. Another 
in the iummer coat, the lame as. our weefei. 

(), .Skunk:. Penn. hen. Qgr.tlr» p. 833. n. i (> 7. 
Kuhn’s TruveU, 1 . 273. tub. 1 . 

It anfwm to Mr. l’cimatu's dctcription, except 
that the white ihijic on the head is not con¬ 
nected with that on the back, and that the 
brown area, which h left between the two 
white (tripes on the back, U broader than he 
ddcribes it. 

7. Canada;Pokcupink. Penn. Syn. Qpadr, p. 

n. 196. ll fjtftr})/dpjatti, Linn. 

Severn River. 

,,It agrees perfeftly whh the deferiptfons. Thefe 
nntmals live among the pine trees, of which 
the bark is their food in winter, as willow 
tops and the like are in funmter. They 
copulate in September, and bring forth only 
one young the full week in April. During 
winter they fcldom travel above five hundred 
yards, fo that one is always furc of finding a 
porcupine, as foon as one meets with a tree 
that has been frefl* dripped of its bark. The 
longed> quillp of an old porcupine arc about 
five inches lone. The Kuropcarw are very 
fond of the fleifh of thefe animals, at it talk*, 
when roafted, exactly like that of a fucking 
pig. Theirbones in winter have % grecnifo yd- 
low colour, perhaps owing to tjieir continually 
■■on the bark of pinetrcevk is known 
.. ■ . /' ' ' ' that 
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that the bones of animals will become red by 
their feeding on madder. 

8. Braver. Penn. Syn, Quadr. p, 255. n. 190. 

Cajior Fiber, Linn. 

Churchill River, N" r. 

A moll beautiful fpecimen, in high prefervation, 
and in full fcafon ; the furr is of a fine jetty 
black : the fkull of another has like wile been 
font. There is a gieat iimilurity in the 
conformation of the cutting teeth of this and 
the: preceding quadruped (the porcupine); 
only the latter has them longer. 

9. Musk-Bkavkb. Penn. Syn, Quadr. p.259.11. 

\;z\, Qijkr Zik'tbkus, Linn. 

Mufqualh. Severn River, 

It frequents the plains, builds a houfe like the 
beaver, brings forth from five to feven young 
at a time, and feeds on poplars, willows, and 
.'' . grafs. 

10. Aifinr Hare.. Penn. Syn. Quadr. p. 249. n. 

185. heiut timidus, Linn. Kaim’s Trav, into N. 

Amer* ill. p. 59. 

York Port, ’ 

■ A fine fpecimen, in its complcat winter furr, bc- 
, ing quite white, except the ears, which have 
blacklips, it is much larger than the,following 
animal. The common Ijare, FmuSjn.^iftulr, 
: ‘.'does not feem'to'he'a jiitive ,ojf' America. 


11. Ame* 
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if. American Harr, called Rabbit at Hudfon’s 
Riy. Kahn's Trav. into N. Amcr. 1 .105. II. 45, 
Severn and Churchill Rivers. 

This fpecies, which has been improperly called 
Rabbit, perhaps becaufe it is lcii> than the 
hare, is certainly new, and was never de¬ 
scribed before, except by Kalm in his 
travels through North America, Vol. I. 
105. U. 45. The account he there gives 
corresponds with that of Mr. Graham, 
and with the specimen now in the Royal 
Society's coHe&ion. Thef'c animals are nu¬ 
merous at Hudfon’a Bay 1 they do not bur¬ 
row underground, bat fivofo water and win¬ 
ter under windfalls and roots of trees. They 
do not migiate, but always keep about the 
fame place, unlvfs difturbed. They breed 
once or twice a year, and have five to feven 
young at a time: their weight is from 3 to 
41 pounds. Their fieflt is not fo white and 
delicate as that of the common rabbit, but 
yet is good food in fummer and winter. Great 
numbers of them are annually caught m the 
following manner; as they always are ufed 
to go one particular path, the EngiUh and 
natives lay young treat acrofs It, forming a 
hedge, lit Which there is an opening for the 
creature to go through j in tbit place they fix 
a fitare, made of braft wire, packthread, or 
the like, foftened with a Ripping knot to a 
«©& piece, the end; being tied to m elaftic 
?p$lj, ih that whan the animal puts its 'head 

, ■ Into 
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■ into the (bare, the knot is drawn from the 
crofs piece above, and the pole flying up, im¬ 
mediately fufpends the animal in the air. 

The proper charadterifticks of this fpecies fcctn 
to be, 

r. Its fizc, which is fomewhat bigger than a 
rabbit’s, but lefs then that of the Alpine or 
letter hare. 

a* The proportion of its limbs, its hind feet 
bping Ipnger in proportion to the body than 
tfipfe, the, rabbit ijnd the common hare. 
Vide the Hop, Dsincs Barrington’s, V.P.R.S. 
letter to Dr. Watfon on this new fpecies of 
hare, in this volume, p, 6. 

3, The tips of the ears and tail, which arc con- 
ftantiy grey not black. Kalm’s Trav. II, p.45. 

Perhagsionpeother charaders might bearer- 
■ {fined* if the animat was brought aver in its 
. .perfed futnmer furr j for all the fpecimens in 
the Royal Society’s Mufeum are either en¬ 
tirely in thek winter drefs, or in a changing 
; Mr- Kalin mentions, that, -thofc 
which are found m Mew Jerley, where the 
clwlwte is much more mild than at Hudfon’s 
■Ray, keep the fame grey colour both fuminer 

i. and Winter * that in fpringthey breed in hoi- 
M in fummer imtbcgrafs* that, 

... * - «—• re f U ge 

f&cn out 
that 
$ and 
and 
the 


wheR»urfu«4*> 
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the baik of the apple trees, feeding only by 
night, as the common hare. 

12. QtfKBBc: Marmot* Penn. Syn. Qiuiir, p. 270. 

n, 199. 

Churchill River, N" 5. 

This creature is called a ground fquirrel, at 
Churchill fort * it differs much in (tee from 
that deferibed in the Syn. Quadr. being much 
iefs than a rabbit, perhaps it is a young one. I 
took down the following defeription, as I did 
not find it exactly corresponding with that of 
the Canada marmot. The nofe is blunt, the cars 
are fboit and roundilb, |ha top of the head 
chefiiut,bsek aft over fprinkled with whithh, 
black, and yeiiowifh crown: the legs and 
v whole underfide of the animal are of a bright 
ferruginous colour * the tail is very fiwxt, and 
black at the tip. The length of the animal 
from the nofe to the beginning of the tail is 
•bout 11 inches, that of the tail 3 inches. 

1 Its toes on the foft feet 4',* hind feet 5. 

*3. Common Penn. Sjtt.Qgydr.fi, a79, 

1 n, 206. Stiums wt/garh, Un». 

A variety, of the common fpccies, beingdome* 
wlit ififerlor in fine, having « ferruginous 
hack and'jjf eybeNy* a fhorter mil than the 
common fiottmcafi lbrt r of a fine ferruginous 




* m #! 
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14. Greater flying Squirrel, 

Severn River. 

it is equal in Gze, if not bigger than the com¬ 
mon fquirrel 1 has pretty long hairs, duiky 
at bottom, tawny brown at the very tips 
only j and difpofed fo that the back appears 
wholly of that reddifh brown colour; the 
tail is very buihv, fomewhat comprefled, but 
not pinnated (i. e. with the hairs difpofed 
horizontally on each fide of it, as for example 
in the common fquirrel), it is browttifh on the 
upperfide -with a dufky tip, of a yellowifli 
white below j the wh,ole underfide of the ani¬ 
mal has the fame yellowifli white colour.'. The 
membhme teaches from the •forefedt ti the 
hindfeer, without expending to thfc ear$V it is 
found in James’s Bay,- about 5i b hortlr lati- 

' tude. .. ' ■ J 

This is perhaps Lboeus’s Sciurus volins / and 
the fame with the flying fquirrel of the Ar&ick 
p&fte oP Europe. Mr. Briflon fee ms to have, 
confounded this, and the little Virginian fquir¬ 
rel together, and his quotations are quite con¬ 
futed* Linneus's Mm wkm certainly is a 
variety of the little flying fqairrei, of the milder 
parts of North America, New York, Penn- 
fylvatti*, Virginia,' which is vtfety ■ dtfferonc 
from thieitt and colour. , 

jj.. A ttsAtfi■ Moufe. 

Churchill River. » : 

‘A fpeeimen in very bad prefervation, wanting 
.legs, tail, which makes it impoflible to db- 
’ ” C cc a termine 




C n *1 

380 ] 

terunne of what fpecies it is 5 its fixe is fomc* 
what fupcrior to that of a mouftf, its colour 
dtdky, mixed wirh tawny brown, and dirty 
wiiitc on the belly $ its head is broad, Hite that 
of the (hurt-tailed field moufe, ami has a cluiky 
line in the middle between the eyes, which 
extends, though rather indifltindUy, all along 
the backs its ears are,very fmall androundiflu 

* 6 .' ' ' ■; 

This is likewife • vary bad mutilated fpecimen, 
left than the common moufe, dulky and 
brown abpve, and whitifh below;, its ears arc 
‘ pretty Urge end prominent, - *> . 

, u,:’ 1 v<',:f 1 " l y . ’ J >' 1 “' ■ 

Fjibuo Moostn Penn, Syn, Quadr. p, 30a, n. 

230. Mut Syfaaiicut) Linn. 

Two fpecimena 1 die deferiptions anfwer pretty 
well, the ears are large and round, the tail is 
very long and whibfhMwwL^ ? 

) 

iS, Short-tails© Moose. Penn. Syn. Quadr. p. 
305. n. 333. Mm itrrtfiriif Linn. Le Gampag- 
noi de Button. 

Mr. Pennant*! admeaforeraena do not quite 
anfwer, but M. d’AubcntooVcotocidc. 

£$. Fobtid Shrew, IHsnn. Syn. Qjiadr. p» 307* n. 
335. Screx Armtm, Lino* 

The fpecimen is itweh blacker on the back 
" . ; than the European Shrew, itafideeare red Juh 
brown. 


*0. Shrew. 
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HI 

ao. Shrew •, two fpecimens. 

The colour is of a dufky grey above, and a dirty 
white or yellowifh below; the nofe is very 
long and flender j the length from the nofe 
to the tail, in the one fpecimen is 23, in the 
other almoft 2 inches; the tail is about an 
inch and half long, thinly befet with hairs, 
brown above, and yellowiCh below. If this 
ipecies had no tail, I fhould take it to be* the 
minute Shrew, which the Rev. Mr, Lax- 
man found in Siberia, and which is the Sorex 
minutm. Linn. 


XXIX; An 
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XXIX. An Account of the Birds font from 
Hudfoiis Bay ; with Ohfirvatiom relative 
to their Natural Hijlory ; and Latin De¬ 
scriptions of fame'of the tmfi uncommon . 
By J. R. Forfter, R R. 3. 


Rc«ii June il—*77*. 


!. Land-Bird*. 
f Accipitrcs 

l Rapacious. Faun. Am. Sept» 

1, Falco,]*. Columbtrms. 128. ai. Pigeon Hawk. 
Falcon, / Faun, Am. Sept, p, 9, Cateiby 1.1, 3, 
Epervi^r de h Caroline. Briflon I, p, 378. 

Severn tiver,, N* 19. ■ •, . 

'Hn* ipflciw i* called i fmaU-bird kmk at Hud* 
Wa Bay* It is migratory, arriving near Se¬ 
vern River in May, breeding on the coaft, 
and then retiring to a warmer climate in 
C *utumn. It feeds on fm*U birds 1 and, on 
-v • of any perfbfl, will flyincfrcle*. 

. maiwiAidcieoui iurithingnd&, ThebrcaR 
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and belly are yellowish, with brown ftreaks, 
which are not mentioned by the, ornitho- 
logifts, though their defcriptions anfwer in 
other refpedts. It weighs fix ounces and a 
half, its length is 10$, the breadth 22$. 
Catefby’s figure is a very indifferent one. 

Falco, 2. Spadicems. New Species. Chocolate 
Falcon. Faun. Am. Sept; p. 9. 

This fpecies, at firff: fight, bears fome refem- 
blance to the European Moor Buzzard, or 
jimiginofus, Linn, but is much lefs, and’ 
wants the light fpots on the head and (houl- 
dcrs. No number or defcription was fent' 
along with it. 


Falco, 3; Sacer, Briffon,. I; p, 337; Sacre d&- 
BufFon, Otfeaux, (edition in izmo 1 .) Tom; II* 
p. 349; t. 14. Faun; Am. Sept; p. 9. 

Severn Riven} N“ 16; 



Speckled Partridge Hawk, at Hudfon’s Bay. 

The name is derived from its feeding>on the 
. birds of the Grous tribe, commonly called! 
partridges, at Hudfon’s Bay. Its irides arc 
yellow, and the legs bine. It comes neareft 
■., the• of Britton, BofFony' atid * ; Belon •, 

■. ; but Buffets.fay* ft-has blacljfc eyes* Which is 
'v ! • very: ' the war afrfc, In 

'; hohftibf ikm'mkhii '' «nW^.^V>Irds 1 . 

alibied*. ’ from 

Tartary and Rttfiia, ar»d is, therefore, pro- 
; &bly a northern bird. It is very voracious 

and 



and bold, catching .partridges nut of a covey, 
which the Europeans arc driving into their 
tiefls. It breeds in April and May. Itn 

^ ^6 ready to Hy in the middle of June. 

I, as tboSc of all other falcons, me 
built in unfrequented places t therefore, the 
author of the account from Severn River 
could not afeertain how many eggs it lays « 
however, the Indians told him it commonly 
fey two, It never migrates, and vfeighs 
Mfptmdsiits 
3 M* *,. 


wired Owl* 


Severn 


*W >«ncmy 
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Strix, 5. Ny&ea. 13a. 6. Snowy Owl. Faun* 

■ Am. Sept* 9. 

Churchill River, N 1 " 7. White Owl. 

It fcems to be in its winter drels, ns it is intirely 
white. The feet are covered with long white 
hair-likc feathers to the very nails, but there 
are none on the foies or under parts of the 
toes. 

Snux, 6. Funerea. 133. it. Canada Owl. Faan. 

Am. Sept. 9. 

Severn River, N° 13. Churchill River, N’ 11. 
Cabeticuch, or Cabaducutch, is the Indian name 
of this bird. Linneus’s defeription anfwcrs 
perfedly# The male, which in the clafs of 
’ birds of prey is generally fmaller, is, how¬ 
ever, in this fpetacs, larger than the female, 
according to the account from Severn River. 
Its colour is like wife much blacker, and the 
fpots more diftinft. The eyes are large and 
prominent j the iridcs of a bright yellow. 
The weight is 12 ounces j its length 17 inches, 
the breadth 2 feet. It has only two young at 
one hatching* : 

StRix, 7. Paflerioa. I|g* 1st Little Owl* Britt. 

.; Zooi.: if apn, Aut Sept, 9.* 

(The a#mbor belonging to this bird is loft, but it 
it moll probably thyt from Severn River, 
N* 15. called wpmjpjfi by the.natives). 
The crown of the head# ipeckied with white, 
as in the Stm funtna* 

Vot. LXIL Ddd Stri*, 
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Strix, 8, Ncbulofa. Nrwfpec’m, The grey Owl, 

Severn River, N p 36. 

This fine non-defcript owl lives upon hares, 
ptarmigans, mice, fee. It has two young at 
a time. ' Tlic fpecimcn Tent over is fail! to 
be one of the iurgeft. It is not ddtribed by 
any author. Its weight Is 3 pounds, length 16 
incites, breadth 4 feet. 

3, Lanius,] 9. Excubitor. 135. 11. Great Butcher- 

Shrike. J bird, Brit. Z00L Cinereous Shrike. 

Faun. Am. Sept. 

Severn River, N* 11.' 

ifbiti k'bijkijohn at Hudfon’s Bay. Tiic fpc- 
ctmen is «male; it weighs two ounces am) 
a half, is feldom found on the coafl, but 
frequent about a hundred miles inland ; ami 
feeds on fmali birds. It corrcfpontU with 
ours in every refped. 

t * ' 

li f Pica. 

A1 *\Pics. Faun. Am, Sept. 

4. Co*vus,l to. Cansdettffe. 158, id. Cinereous 

' Crow, j Crow. Faun, Am, Sept. 9. 

Severn River, FI* 9 and 10, 

Theft bird* are called PPkiflikton and Wkijkijat k 
at the flBdfbn'* Bay. They weigh 2 ounce?. 5 
arid are 9 Iftehes long, and 1 1 broad* Their 
eyes ore black, and their feet of the fame 
colour. Their ehara&m corrcfpond witli the 
Linnean dcfcriptkai# They weed early in 
fpring i their ntftsare mm§ of. Ricks and 

1 * #, v' ; ‘ .a,'".: grafs fc 
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grafs, and built in pine trees ; they have 
two, rarely three, young ones at a time ; their 
eggs are blue; they fly in pair3; the male 
, and female arc perfectly alike j they feed 
on black mofs, worms, and even flefh. When 
near habitations or tents, they arc apt to pilfer 
every thing they can come at, even fait meat; 
they arc bold, and come into the tents to 
•cat victuals out of the difhes. They watch 
•perfons baiting the traps for martins, and de¬ 
vour the .bait as foon as they turn their backs. 
Thcie birds lay up ftores for the winter, and 
are feidom fecn m. January, unlcfs near ha¬ 
bitations,; they, are a' kind of mock-bird ; 
when caught, they pine away and die, though 
their appetite never fails them. 

Corvus, u T Pica. 157. tj. Magpie. Brit. Zool, 
Faun. Am. Sept, o, 

Albany Fort, N° 5. 

It is called Oue-ta-he ajke, i. e. Heart-bird, 
by the Indians. It is a bird of pafiage, and 
rarely leen; it agrees, in all rdpeCts, with 
the .European magpie, upon companion. 

5. Ptcus, liia. Auratus. 174* 9. Gold-wing 

Woodpecker, J Woodpecker. Faun. Am. Sept, ,10. 

Catciby, I< t B» , 

Albany,Fort, K° 4. the large Woodpecker. 

The native# pf America call this bird Ou-thce - 
, qfi&thwr-mw, from' the yellow colour of the 
(hafts of the quill and’underfkte of the tail 
fathers, It is a bird of paflage; viiits the 
D d d 2 neigh., 



[ 388 ] 

neighourhood of Albany Fort In April* leaves 
it in September •, lays from four'to fix eggs lu 
'hollow ttcciv feeds on iinall worms and other 
infe&s. Its defections anfwcr cxatSly, 

Ficus, J3, Villofus, 175. 16. Hairy Woodpecker, 
Faun, Am. Sept, 10. Catefhy I, 19, 

Severn River, N* 56, 

The fpccimcn feat over is a female^ by its 
wanting the ted on the head. The dclerin* 
tionsof Lianeus and Brilfon agree* only the 
two middlerooft feathers are black, the next 
are of the fame colour, but have a white 
rhomboidal fpoe near tjbfe tip j the next are 
black*; With the ujppcr half obliqucly white, 
thevery ttpbeingUack 1 the next after that 
are white, with a round black fpot on the 
inner fide dole to the bale, and the lower 
part of the ftiaft is black, the outcrmotl 
leathers are quite white, the fhaft only nt the 
bale being black. 

14. Tridadtyhia, 177. at. Three-told Woodpecker, 
Faun. Ahi. Sept, *• 
l&veni River, N* 8. 

4 female, weight 2 ounces, length 8 inches, 
breadth 13 j eyea dark blue, legs black. It 
builds it* neft tn trees, lives In woods upon 
worms picked out of trees, is not very com¬ 
mon *K Severn River, The defcriptlons an* 

HI* Gallin*. 
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III 

Gallinaceous. Faun. Am. Sept. . 


6 . Tetrao. f 15Canadenfis,274.3.l Faun.Am. Sept t ©.>, 
Grous.\Canace, zy 5. 7* jSpottcd Grous. 
Gelinotte du Canada, male et femelle, PI. enl. , 
131 et 132. Button Oifeaux II. p. 279, 4to.. 
Rriffon I. p. 203. t. 20. f. i, 2, and p. 201. app. 
10. Edwards, t. 118 and 71. 

Severn River, N° 5. Woodpartridge., 

Thefe birds are ail the year long at Hudfon’s •. 
Bay, and never change the colour of their 
plumage. Tile accounts from Hudfon’s Bay, 
lay, there is no material difference between , 
the male and female; which muft. be a mil- 
take, as they are really very different. Lin-., 
news’s deferiptions of the Tetrao Canadenfis, , 
and Canacc, both anfwer to the fpecimens lent 
over, fo that, after comparing them> I ‘ find 
they are only one and the fame fpecies. I. 
fujrpofe the dividing them into two, was oc- 
oaiioncd by Briflon’s and Edwards’* deferip-.. 
turns, being taken from fpecimens fent from 
different parts of the continent of America, „ 
and perhaps caught at different, feafons, Mr. 
de Buffon has, 1 find, the fame opinion with . 
me, and by comparing the drawings of Ed¬ 
wards, with thpfc offthe Punches enduminces, 
it i« put beyond a, doubt,-, T*befe , birds are 
very ftupid, may be knocked down with a , 
ffcick, ana arc. frequently caught by the na- 
I , tives. 
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fives with a (lick and .t loop. In fnmmcr 
they arc good eating •, but in winter they t.tffa 
Urbngly ol the pine ipim*«*, upon whuh they 
Iced during that (cutim, eating brnie; in dim¬ 
mer. They live in pine woods their mils 
are cm the ground; they generally lav hut live 
eggs. 

Tetrad, 16. Lagopus, 274, 4. White Crons. Faun. 
Am. Sent. 10. PcarmiMn. Br; Zuol. L,t- 
gopddc dc la llayc dc I fuel ion. Buftbn Oil- 
eaux II. p. 276. Edw. t. 72. 

Severn River* N" t—4, Willow-partridges, 

The Hud ton's Bay ptarmigan has been feparated 
from-the European in the firitilh Zoology,and 
afterwards by M.de Buffbn j however, 1 mull 
own, I cannot yet find the differences which 
theyaffign to thefc (pedes. They contend that 
the Hudfon's Bay bird figured by Edwards is 
twice as big as the European ptarmigan j Mr. 
Edwards, I think, does not intimate this, 
■when he fays, the bird is of a middle ii/.c, 
between partridge and pheafant j he on the 
contrary luppo fes them to he the fame fpeeics. 
The BritUh Zoology, after Willoughby, fays, 
the ptarmigan's length is 134 inches. The 
•ceoutit from Severn River fuya it k 16 * inches* 
The breadth in the British Zoology is laid to 
-be a 1 inphei. The breadth in the Hudlon'a 
Bay birds, according to the ac counts from Be- 
ver»» River, is 23 inches. Willoughby's ptar¬ 
migan weighed 14 ounces j -that ijn the Britiih 

2ooi. 
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Zool. illuftr. t. 13, 19 ounces i that from the 
Hudfon’s Bay (14 IB) 24 ounces. Thefe dif¬ 
ferences are of little confequence, and far 
from increafing the Iludfon’s Bay bird to 
double the fixe of tlfe European. The Bri- 
tifh '/oology fays, there is a difference in 
the hummer colours; but Mr. Edwards in¬ 
forms us, that he compared the Iludfon’s Bay 
bird with the descriptions of former ornitho¬ 
logies, and found them to anfwcr; he like- 
wife allures us he had the fame bird from 
Norway. Therefore I cannot help diflenting 
from the Britilh Zoology, in this one parti¬ 
cular, and thinking with Linneus and Briflbn, 
that the European and Hudfon’s Bay ptarmi¬ 
gans are the fame, efpccially as the colours 
vary very much in the different fexes and at 
different feafous. To this we may add the 
tefttmotiy of a gentleman well verfed in 
natural hiftory, who, having had opportunities 
of comparing numbers of Hudfon’s Bay and 
European ptarmigans, adored me that he did 
not fee any difference between them. They 
go together in g/eat flocks in the beginning of 
Odtober, living among the willows, of wlvch 
they eat the .tops (whence they have got the 
name of willow partridges): about that time 
they loll* their beautiful lu miner plumage, 
and exchange it it for a ihowy white drds 
jnoft providently adapted by its fhiekneis to 
lercen them aga'mfl the feverity of the leu- 
Ibn, and. by its colour again!* their enemies 
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t!'"* Invk ' and owl , ;i;) iit.il whole B!f/<ks 
they \v mid oihervvile und tr> Ihrltcr. Hath 
leather H double, tli'it i ', n flint I one tinder 
a long one, ( »lifi’ji them waim. In tin: latter 
end of Much, thev h<j*in ngbu to change 
their phmnge, and in\e g» t d.eir lull linn, 
jncr tirds by the ct.d <i{ June. They bard 
every where along the null, nnd have horn 
nine to eleven young at a time; making 
their ndh on the ground, generally on diy 
titiges. They are excellent eating, and to 
plentiful that ten t lion land have been taken 
at Severn, York, and Churchill Forts, The 
method of netting or catching them, is as 
follows: a net made of jack-twine, twenty 
feet fquare, is laced to four long poles, anil 
fupported in front with the Hicks, in a perpen¬ 
dicular fmnttmnj a long line is fallcned to thefe 
tupports, one end ol it reaching to a place 
where a pcrlbn lies concealed) fevcral men 
drive the ptarmigans (which are as tame as 
chickens, clpccially on a mild, fhowy day), 
towards tlte net, which they run to, as limit 
as they fcc' it. The pcrlbn concealed draws 
the lute, by which means the net falls 
down, and catches 50 or 70 ptarmigans at 
once. They are fometitnea rattier wild, but 
grow better humoured (as Mr. Graham 
lays) by being driven about, for they feidom 
lot fake thole widows which they have once 
frequented. 


T$t*ao. 
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Tetrao. 17. Togatus, 275. 8. Shoulder-knot 
Grous. Grofifc Gelinottc du Canada'. PL enl. T04* 
Brill. I, 207. t. 21. f. 1. Button Oifeaux II. is 
287. 

Severn River, N‘ 60 and 6 t, Albany Fort r and 2, 
This bird unfwersthc descriptions given of it by 
the ornithologies in all refpe&s, and perfectly 
refemblos the figure in Britton, and in the 
Planches enluminees. It differs from Ed¬ 
wards’s ruffed heathcock, t. 248. or Lin- 
neus’s Tetrao umbellus, as the latter has 
not the finning black axillar feathers, or 
fhoulder-kuot, but a ferruginous one, is much 
lei's, and has brighter colours. M. de Buf- 
fon, however, thinks they are the fame, 
and fufpeCts at the fame time, that' the bird 
which he calls la grofle Gelinotte du Canada 
(and which is the fame with the Society’s 
lpccimons) is the female of Mr. Edwards’s 
bird, t. 248. This conjecture is deftroyed 
by the fpeeimens now fent from Hudfon’s 
Bay, wliich by the accounts from thence arc 
cxprcflly faid to be males. The fhoulder- 
kuot groufes bear the Indiin name of Pufkec, 
or PuJJwJkcc, at Hudfon’a Bay, on account 
of the leannefs and drynefs of their flefii, 
which »s extremely white, and of a very dole 
texture, but when well prepared is excellent 
eating. They are pretty common at'Moofe 
Fart nod llertly IJoufc, but are feldoin Icon 
at Albany Fort, or to the northward of the 
' . above places* Ip winter they feed upon ju- 

¥04. LXJl. Fee \ niper 
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nipcr tops, in Cummer on goofe-berries, rafp- 
berries, currants, cranberries, See. They arc 
not migratory, flaying all tine year at Moofo 
Fort; they build their ncfls on dry ground, 
batch nine young at a time, to which the 
mother clucks, as our common hen does j 
and on the kafl appearance of danger, or in 
order to enjoy a comfortable degree of warmth, 
the young ones retire under the wings of their 
parent, 

N. Ih A fpccimcn, w hich is fuppofed to he 
either a young bird or a female, wants the 
blueifh black {boulder-knot; but it is the 
faa?n in ah, other jrefpefts. , 


Trtrao, i 8« Phaltanellus. Linn, 8yft, Nat, Ed. 
X. p. 160. n. 5. Kdw. 117. Longtailed Grous, 
Faun, Am. Septemr. 10. 

Severn River, N* 6 and 7, Albany Fort, N* 3, 

This bird, winch Mr. Edwards has drawn plate 
117, was by Linneus in the tenth edition of 
his Syflcm, ranged as a new fpceics of grotts 
or. tefcrao, by the fpecifie name of Phafkncl- 
los (alluding to the name of Plicafant which 
it bean tU.rludfcnfa Bay* and likewife to its 
pointed tail). lie afterwards in the new or 
twelfth edition bf the Syflem, p, %y%, makes 
it a variety .of tie great Cock of the Wood, 
or Tetraq Urogalluf, probably from the ac¬ 
count in Mr, Edvrardt, that the male firms 
J./r.;-' ■... very upright, is in general of a darker colour 
■ , jEhap fh« tcmalc, and has a gtoffy neck, Thefc . 

1 '' 9^BtllRi]cei| however^ arc not fu'Bteienuo 
"... .1.' 1; bring 
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tiring them under the fame fpccics, for it is 
known that the males of all the grous tribe, 
and indeed of mofl of the gallinaceous birds, 
are uied to ftrut in a very (lately manner, and 
that the colours of their plumage are much 
more diftindt than thofe of the females. But 
the fpecilic difference alone, which Linneus 
afiigns to the cock of the wood, abfolutely 
excludes our Hudfon’s Bay fpecies; he calls 
it Tetrao pedibus hiriutis, cauda rotundata, 
axillis albis. Whoever examines Mr. Ed¬ 
wards’s figure, and the fpecimens now in the 
Society’s pofiefiion, will find the tail very 
(hurt, but pointed, the two middle feathers 
being half an inch longer than the reft, (Mr. 
Edwards fays two inches) and the axillae, or 
fhouiders, by no means white: befides this 
difference, the colour and fize of the Hud¬ 
fon’s Bay bird are iikewife vaftly different 
from thofe of the cock of the wood. Its length 
is 17 inches, its breadth 24, and, as Mr. 
Edwards juftiy fays, it is fomewhat bigger 
than the common pheafant, Th6 great cock 
of the wood is as big as a turky} and 
its female, which is much lefs, however 
Jar exceeds our bird, it being 26 inches long, 
and 40 broad. See Britifh Zooh btilavo, 
p, 200, The figures given of the fe¬ 
male of the T, Urogallur, or great cock of 
the wood, in the Br. Z06I. folio, plate M *»■ 
and the Planche enlummeb 7$, will lerve 
upon compArifon as a convincing proof of 
the vaft difference there is between tnfe Hud- 
fbn’s Bay phe.if.mt grous and theEnropeancock 
K e e 2 of 
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of the wood. The figure, which Mr. Ed¬ 
wards has given of the former bird, doc*; not 
cv 4 &iy corrdpond with the Society's ijvci- 
rw:n, as he has reprufented the mailta on 
the bread: half-moon fhaped, though they 
are heart-lliaped as thole on the holly in the 
dried bird; that is, they are white fpofs, 
with a pale brownifh yellow cordated brim. 
Nor can I agree with Mr. Edwards, when 
he calls this bird the long-tailed grous f rom 
1 iudfon's Bay? for its tail is really veryfliort, 
in companion with that of other grots fc, and 
its fmallnefs and actucncfs afford one of the 
moft dUttnguifhing charters of the fpccics. 

Tito native Indians call' thefe pheafant groulcs, 
Oc«kifi~cm: they are found alt the year 
long, among!! the fmali juniper bufhes, of 
which the buds arc their principal food, as 
alio the buds of birch in winter, and all forts 
of berries in fummer. They never vary their 
colours; nor is there any great difference be¬ 
tween the male and female, except in the 
caruocttla or comb over the eye, which in the 
male is an inch long t .gnd * of an inch 
high. The account from Albany Fort adds, 
that,, the colour of uie male is fomewhat 
browner, and alptoft a chocolate on the breath 
Their Aefb is of a light brown, exceeding 
juicy, and they are very plump. They lay 
from p to 13 eggsj their young can run al- 
moit a» foon as they are hatched i they make 
a piping noife fomewhat like a chicken. The 
cock hat a fhrUl crowing note, not veiy loud % 
x , but 
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but when difturbed, or whilft flying, he makes 
a repeated noife of click, cock. They are 
tnoft common in winter at Albany Fort. 

Before 1 leave the genus of groufes, I in lift 
obferve that their feet have a peculiarity, 
taken notice of by few authors; the toes, 
in fcveral fpecies, have on each lMe a row 
of fhort flexible teeth, like thofe of a comb; 
fo that the toes appear pe&inated. The 
fpecies, which arc known to have i'uch pecti¬ 
nated toes, are, 

U The great Cock of the Wood, Tefrao, 
Urogallus, Linn. 

2. The Black Cock, T. Tcirix, Linn. 

3- The Spotted Grous, fT. Canadenfts,. 

, and IT. CW, Linn,. 

4. The Ruffed Grous, T. UmMIus , Linn;. 

5. The Shoulder-knot Grous,. T. Togatus,. 
Linn. 

6 The Phcafant Grous, T. Pba/ranellus, 

7. The Hazel Hen, T. Bonajw, Linn. 

8, The Pyrenean Grous, % Akbata, Linn.. 

This is a circumftance, which ought to be at- - 
tended to in all other fpccics of groufes,. as it 
may in time afford a diftinguifliing character 
for a divifion in this great genus; the ptar¬ 
migan, or T. JLfigopus, Linn, is .without theft ■ 
teeth. 


IV. Co 
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'uluiukr. 

' fCcUunbmc, Faun. Am, Sept. 

Cnf.t’MHA, 1 19, MipMt'uii. a S’5, 36, Migratory 
Pigeon, j Pigeon, t/itcfb. I. 2 ;. Kalm 11, 
p. 8.% t, Faflenger Pigeon, Fum, Am, Sept, 1 1, 
Severn River, N' 63. Wood-pigeon. 

Thefc pigeons arc very fearec lo tar northward as 
Severn river, but abound near Mooli-fort, and 
further inland to the louthward. Their com¬ 
mon food are Ivrrji s ami juniper buds in 
winter;, they fly about in great flocks, ami 
are reckoned good eating. This account is 
confirmed by Kalin in hi® travels (Englifh 
edition) Vol. II. p. Ha ami311. They hatch 
only two eggs at a time, and their udh are 
built in trees. Their eyes arc final 1 and black, 
the it ides yellow, the feet red : the neck fine¬ 
ly gloflcd with purple, brighter in the male. 
They weigh 9 ounce®. ( 

y rPaflercr. 

* (Puller ine, Faun, Am. Sept. 

8. Aland*. 1 ao. Alpeflm. 289. to, Klein, Jlifl. of 

Lark, J Birds, 410. p. 73. Shore Lark, Faun. 
Am, Sept. 12. Catefh. 1 . 32, 

/Albany Fort, N* 6. 

This lpeeks is indifferentlydefertbed by Liimcus, 
.who fays that alt the tail-feathers on their in- 
•iwrweh are white, (reHlrkibus MmiMo in* 
terhre albh) \ though it docs not appear that 
he fcw a fpecittien of it himfeif. Both the 

quill 
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quill and tail-feathers are dufkv, nnd in both 
the outermoft feather only has a white exte¬ 
rior margin. The coverts oi the tail are of 
a pale ferruginous colour, and two of them 
are nearly as long as the tail itfclf. Thefca- 
pulars are ferruginous j in the male, the head 
•and whole back have a tinge of the fame co¬ 
lour, marked with dufky itreaks ; in the fe¬ 
male, the back is grey, and the duiky flripcs 
of a darker hue. The crown of the head is 
black in the male, duiky in. the female j the 
forehead is yellow, the bill and feet are black, 
the belly of a dirty reddifh white. Thefe 
larks are migratory, they vifit the environs 
of Albany Fort in the beginning of May,, 
but go further northward to breed: they feed 
on grafs-feeds, and buds-of the lprig-birch j, 
run into imall holes, and keep clofc to the 
ground, from whence the natives give them 
the name of Chi - chup-pi - fite. 

9. Turdua.lai. Migratorius, 292. 6. American 
Thru/h. j Fieldfare. Kalm II. p. 90. F<iun.Am., 
Sept. II. Cateflry 1. 29. 

Severn River, N° 59. Albany Fort, 7, 8, 9, 

'1'he dderiptiwns of thcle birds in various authors 
coincide with the fpecimens* at Severn River 
they appear at the beginning of May, and- 
leave the environs before the froft lets in. 
At Moofe Fort, in the north latitude 51“. 
they build their neft, lay their eggs, andh.tu.-h 
their young in the fpace of fourteen days *, 
but at York fort and Severn fcttlcment this is. 

done. 
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t»vvf, l.iv i'>*u It.- ul j Vl U*i'!tk’ wv/., i».t-i 
on wt-nii* .uni c/irion; ui^n.M lihuty they 
ling very prettily, hut confined in u c;,;-:*, 
they lull: tilde md.nly. There i, no mikatl 
between the male .uni female. 
Their weight 1 > &\ ounces, the length 9 
indieg and the breadth t f - tot j they are cal- 
U*d red bird t at Uudfim's Bay j their Indian 
name is iVe«/<v-t/#r, 

Tardus, 2.'.. 

Severn River, N" $4 and 5?, mile and female. 

From the Uniting limit,uity with our hhidchitd, 
the Englifh at HutUanT Bay have given thh 
'bird the fame name. I lowcver, upon a 11 »H: 
examination, I find the difference very great 
'between our European blackbird, and the 
Hudson's May or American one. The plumage 
of the male, inllead of being deep Mat!«, 
without any glob, as in ours, has a (himn* 
purple call, not unlike the plumage of 
the Qvaaiht tyrjluta, Linn, or finning 
Grncufc, Faun. Am. Kept.* or the Mii/e 
thief, of Kahn. The female indeed j# vviy 
dike our fenulc.bUckbird, being of a tluihy 
colour on the back, and a dark grev oft the 
breafh The feet an 1 biH are quite blade in 
both feftoi the forma have the back daw 
atmuft «lung again m any of the othvr daws. 
There arc no veltigc* of yellow palpebrro in 
odtherthe male or the female \ the hill m 
forth It ilrong, fmooth, and tubulated > the 

«PF r 
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upper mandible being carinated, but very 
little arched, and without any tooth or in¬ 
denture whatever, on the lower fide. The 
noftrils arc as in other thruflhes. This bird 
has no briftles at the bafe of its bill, its feet 
have fitch fegments as Scopoli in the Annus 
I. Hiftorico-Naturalis attributes to the flares. 
Inflead of being folitary and living retired 
like the European blackbirds, thefe American 
ones come in flocks to Severn River in June, 
live among the willows, build in all kinds of 
trees, and return to the fouthward in autumn. 
They feed on worms and maggots} their 
weight is 2 1 ounces, and they are nine inches 
long, and one foot broad. One that was 
kept twelve months in a cage pined away, 
ana died. NofwitMahdiiig thefe circurn- 
ftances, I cannot help remaining undetermined 
with regard to this bird, which at firfl fight 
is likethe blackbird, has the bill of a thrufh, 
and the feet and gregarious nature of a flare. 
It is to be hoped, that future accounts from 
Hudfon’s Bay may inform us further, of 
the nature of this bird, 'its time of incuba¬ 
tion, the number of eggs it lays, and the 
colour of thofe eggs, together with' the note 
of the bird, the difference and cjtajafteriftick 
marks of both the male, and female, and 
Other drcumtlafices, which may ferve to de¬ 
termine to what genus and fpecies we are to 
refer this bird. ' 


Fff 
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to. LojciA,f 23. Cufviroftra, 299, 1. Crofabiil. 
Oroflbeak.^ Br. Zoo!. Faun. Am. Sept. 11. The 
fmaU variety. 

Severn River, N" 27 and 28. 

This bird comes to Severn River the latter end 
' of May, breeds more to the northward, ami 
returns in autumn, in its way to the Couth, de¬ 
parting at the fetting in of the froft, The 
irides In the male are of a beautiful red, in 
the female yellow ; the weight is faitl to he 
20 ounces (probably by miftake for 1 ounce, 
as it is impoflibie fo (mail a bird fbould weigh' 
more) r the length is 6 inches, the breadth 10. 

1 ' » t 

24. Btmcle&tor, 299. 3.. Pine Grofbeak, Br. Zoo},, 
and Faun. Am. Sept. Edw. 123, 124. Pi, enl. 
135. f. 1* 

levern River, N* 20, 20. 

It anfwers to the aeferiptions and figures of the 
ornithologlfts pretty well y only Edwards’s fe- 
male has the red too bright, which* is rather 
orange in our. fpecimen r on the head, neck, 
«nd coverts of the tail. This bird only vifns 
the Hudfon’a Bay fettlemehts In May, on its 
way to the north, and is not obferved to re¬ 
turn in autumn > its food conGfts of birch* 
wlltow buds, and others of the fame nature *. 
it weighs 2 ounces, is p inches long, and. 
*3 broad* 




"tfr, Em* 
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ii. EMBBRfZA. J25. Nivalis, i. Greater 

Bunting. \BrambKng, Br. Zeal. Snowbird 
Snowflake, ibid. SnoW-bunting. Faun. Am. Sept, 
n. 

Severn River, N° 24—16, 

The bird, in fiimmer cfrels, corresponds exactly 
with the defeription of the greater brambling, 
Br. Zool. The defeription of the fnowflake, 
or the fame bird in winter drefs, ibid, Vol. IV 
p. 19. is fomewhat different, perhaps owing 
to the different fealbns die birds were caught- 
in, as it is well known they change their co¬ 
lour gradually. They arc the firft of the mfk 
gratory birds, which come in fpring to Severn. 
Settlement; in the year lfyt they appeared 
April the t itft* flayed about a month or five 
weeks, and then proceeded 1 flirther northward 
in order to breed there* they return in Sep¬ 
tember, flay till’ the cdld grows fevere in 
November, then retire fouthward to a warmer 
climate. They live in flocks, feed* on grafs- 
feedSi and about the dunghills; are cafily 
caught under a fmall nfet, feme bMtkl being 
ftrcwtSd under it to' allure them * they are 
very fat, and fine eating. The weight is 1 
ounce and 5 dfamsv the length 6| itithes, and 
the breadth to inches. 

Em BRI 55 A. *6. Lcucophrys. New White 
Crowned Bunting, 

Sayero^ivtfif N* 50. 'Albany'Fort* ro. 

This elegant little fpecies of Bunting is called 
a hedge fparrow at l-Iudfon’s Bay, and haa 
F f f 2 m 
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not hitherto been deferibed. It viiits Severn fet- 
tkmont in June, and feeds cm graft-Iced*,little 
worms, grubs, tec. It weighs l of an ounce, 
and is 7{incheslong, and r; inches broad the 
bill ami kgs are Uclh-coluurcd i the male is 
not materially different bom the female, its 
nefts are built in the bottom of willow bullies, 
it lays three eggs of a chocolate colour. It 
vllks Albany Fort in May, breeds there, and 
leaves it in September. 

%z, Fiunoilla, f 27. Lapponica. 317. 1. Faun. 

Finch.!Succ. ate. 

Severn river, N B J». 

It is called 5 T icumajhtfk, by the natives at Hud- 
ion’s Bay. Trie defeription in Ltnncui’s 
Fauna Succica coincides exactly with the 
jfpecimen ; that in his Sydem anfwcrs very 
nearly: Mr. Briflbn's description (though ho 
quotes Linneus, and Linneus quo tea him) is 
widely different. The (pecimcn lent over is 
a female } the males have more of the fer¬ 
ruginous colour on the head} the eyes are 
blue, the legs dark brown. It is only a win¬ 
ter inhabitant near Severn river, appears 
not before November, and in commonly 
found among the juniper trees* it weighs 
| of an ounce, its length is 5 inches* and its 
breadth 7, 


FnmotLtA. 
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Fringilla. 28, Linaria. 322. 29, Lefler red 
headed Linnet. Bf. ZooI. 

Severn River, 23. 

The deferiptions of Linneus, Briflbn, and the 
British Zoology, anfwer perfectly well. The 
figure in Planche enluminee 151. f. 2. has 
a quite ferruginous back contrary to all the 
descriptions and the fpecimen before us, in. 
which all the feathers on the back are dufley, 
edged with dirty white. 

*, i, ’ ■ * 

29. Montana, 324. 37. - 1 Mountain Sparrow, Tree 
Sparrow. Br. Zool. Edw. 269. BrifTon III. p. 
79. Faun. Am. Sept. • 

Severn River, N" 20. ' ; 

This feems to be a variety, as its tail is rather 
longfcr than ufual, and forked; it anfwers 
nearly to the deferiptions given by the orni- 
thoiogifts, and feeros to be a female, as it 
has no black under the throat and eyes, and 
no white collar. The bill and legs are black, 
the eyes blue. At Severn fettlement it arrives 
in May, goes to breed further, northwards, 
;apd returns.in autumn: the Weight,is \ of 
an ounce, the length 6| inches, ^id breadth 
jo. 11 was Inclined* to make this bird a new 
fpeciea, on. account of the many differences 
between it and the mountain fparrow \ but 
conftdering the fpecimen fent over was not 
in idle ;beft:crdef» and might be a female, I 
though* it beft to leave it where it is, till we 
are better informed. 


Frin- 
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Trikgiu a. 30. Hudfonias. New Specimen. 
.Severn River, hr t8. 

This is certainly a nonddetipt fpecies* it only 
vifus Severn fettlemcnt in jfummer, not 
being feen there before June, when it (toys 
about a fortnight, goes further to the north¬ 
ward to breed, and paffes by Severn again 
in autumn on its return fouth* It is very dif¬ 
ficult to procure, and tlierefeee it could not 
be determined whether the Specimen was a 
male or female. It frequents the plains, and 
lives on grals-fecds j it weighs § an ounce, 
to 6i inches long, and 9 tndtea broad: it has 
a fmall blue eye, and* wWtHhbill fainrly 
tinged with red; the whole body to blaekhh, 
or of a foot colour, the belly alone with the 
two outcrmoll tail fcathera on each tide being 
white, it is to be vriflted that mote fpeci- 
t»ens and circuinflantial asCOonts of this 
bird were lent over, which would enable us 
to determine its dwradter with more preci- 
tion. 

tg. Mt/ftciCAFA, f 31. Striata. NmSpmtt^ •Striped 
.*• IFtycfttchcr»\Ffyeatchcri 
Severn River, ftJ* 4B end 49* Male and Penule, 
This fpecka vifita Severn riven only ioTummer, 
feeding on grafe-ibeds, etc,} in weighs half an 
ounce, is 5 inches tong, end feverr broad* 
the male to widely different from* die. female: 

, - . jtbb Ipoctei is entrrely nondeferiptf 

' . ' ' . " , * i', V <* , 'i’JJi* f 'fa,, ,/ T,,, 

14. Mot a* 


a 
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14. MoTACiLLA,f 32. Calendula. 337. 47. Ruby 
Wagtail.\crowned Wren. Edw. 254. 

Faun. Am. Sept. 

(The number belonging to tills bird is loft; 
however, it is mow probably that Cent from 
Severn river, ^“'53.) 

It anfwers to the deicriptions and the figure of 
Edwards; its weight is 4 drams, its length 4 
1 inches, and its breath e.. It migrates,, feeds 
oft grafs-feeds and the like, and breeds in the 
plains} the number of eggs is not known. 


115. PaRits, f 33. Atricapillas. 341. 6 . Black Cap. 

Titmoufe. 1 Titmoufe. 

Albany Fort, N° 11. 

The defcription given by Limteus anfwers, and. 
fo does M. BrilTon’s in moft particulars, ex¬ 
cept that the quill-feathers are not white on 
the infide. Tbefe birds ft'ay at Albany Fort 


ait the year, yet feem moft numerous in the 
cdldeft weather j probably being then more 
in want of food, they come nearer the fcttle- 
ftients, in* order to pick up all remnants.. 
They feed on flies and imal! maggots, and like- 
wife on the buds of the fprig-birch, In which 
they perhaps only featth for infers 5 they 
make * twfttterfrtrnotfe, from whfeh.the na* 

■ it«e entt tlfeitr "' ‘ 


Parus* 
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Parks. 34. Hudfonicus. New Spews, Hud- 
Jon’s Bay Titmoufc. 

Severn River, N ft 12. 

This new Jpecics of titmoufi*, is called Peel 
ke-Jbijh by the natives. They ere common 
about the lumper bufhes, of which the bud* 
are their food ; in winter they fly about from 
tree to tree in final! flocks, the fevereft: wea¬ 
ther not excepted. They breed about the fet- 
tlcments, ana lay 5 eggs; they have fmail 
eyes, with a white ftreak under them, and 
black legs: the male and female are quite 
alike 1 they weigh half an ounce, ire 5; inches 
long, and 7 inches broad. 

1 6 . IllRUNDO,!??. 

Swallow. j 

Severn River, N* 58, 

The fwallows build under the windows, and 
on the face of fteep banks of the river, they 
difappear in autumn; and the Indians fay, 
they were never found torpid under water, 
probably bocaufe they have no large nets to 
mb with under the ice. The fpecimen fent 
anfwers in fonts particulars to the defcripetoti 
©If the Martin, Hirundo Urbica, Linn* but fcems 
to be fmallar, and has no white on the rump. 
I have, therefore, thought it beft to leave the 
fpecies undetermined, till further informa¬ 
tions are received from Hudson's Ray, on this 
' lul^. /*. 

1 1* r|' '* ; ■ . , , ' ( 

% Watir- 
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2. Water-Birds. 

VT f Grall ffl, 

ICIovenfootcd. Faun. Am. Sept. 

17. Ardea., 136. Canadenfis. 234. 3. Edw. 133. 

Heron. 1 Canada Crane. Faun. Am. Sept. 14. 

Severn River, N° 35. Blue Crane. 

The account from Severn fettlement fays, there 
is no material difference between the male 
and female} however, the fpecimen fent over, 
I take to be a female, as its plumage is in 
general duller than that figured by Edwards, 
and as the laft row of white coverts of the wing 
are wanting. Thefe cranes arrive near Severn 
in May, have only two young at a time, 
retire Southward in autumn} frequent lakes 
and ponds, and feed on fifh, worms, &c. 
They weigh feven pounds and a half, are 
g$ feet long, and 3 feet 5 inches broad.} the 
bill is 4 inches long, the legs 7 inches, but 
the leg and thigh 19. 

Ardea. 37. Americana, 234.5. Hooping Crane. 

Edw, 13a. Catcfby, 1 . 75. Faun. Am. Sept. 

'I i |U 

York Fort. 

Edwards’s figure Is very exa£t; Catefby’s is not 
fo good, as it reprefents the bill too thick to¬ 
wards the point. 

Ggg 


m . lxii. 


jB* Stel* 



C + i ° 3 


38. StcIIaris, 239, at. IWiiUtu The Uitmin, Hi, 
Zoo!, Kdw, 136, Faun, Am, Sept, pig, 14 . 

Severn River, N u <5.p 

At fir ft fight, l thought the fpenmm lent fiom 
Hudfon's Bay, was a young bird j but upon 
nearer examination and comparing it with 
Mr. Edwards’s account and figure, I take it 
to be a variety of the common bittern pe¬ 
culiar to North America; it is Imaller, but 
upon the whole very much rd’cmblcs our 
bittern. Mr, Edwards’s meafurements and 
drawings correfpond very well with the Speci¬ 
men* 

'Ibis bird appears at Severn river the latter end 
of May, fives chiefly among the fwnmps ami 
willows, where it builds its neft, amt lays 
only two eggs at a time ; it is very indolent, 
and, when roofed, removes only to a (hove 
diftance. 


*■8* Scoiopax, J39, Totanus..245. n. Spotted 
Woodcock, 1 Woodcock. Faun. Am. Sept. 14, 
Albany Fort, N"’ t6. 

This bird it called a yellow leg at Albany fort, 
frtHto; th« bright yellow colour of the fcgf*, 
efpeclally fa bid birds * a drcumftance, in 
which it varies from the descriptions of Liu* 
ncus and Briflbti, probably bccaufe they de* 


»fnlh#F*umiJ* Amerkr Sept rmrlenaflc, p« 14. the Anonym 
of A« 4 ts Hwlfenlw, Linn, h*» by nvUbke btwt wineac* to <h« 
bittern, and ltkewbe ph m of Kdwmfo has beta quoted in- 
fte *4 of pbse 1#. They •ran* vary vfiffweat bb*. 

>. . . ■ fevibed 
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fcribed from dried fpecimens, in which the 
yellow colour always changes into brown-. It 
agrees in other refpedts perfectly well with 
the deferiptions: it comes to Albany fort in 
April or beginning of May,' and leaves it 
the latter end of September. It feeds on 
limll llu.’ll flh, worms, and maggots-; and 
frequent!! the banks of rivers, fwamps, &c. 
It is called by the natives Sa-fa~Jhew, from, 
the noifo it makes. 

Scoloi’ax. 40. Lapponica. 24*6. 15. Red God- 
wit. Rr. Zool. Faun, Am. Sept, 14. Ed. 138. 

Churchill River, N° 13. 

Litmcus dderibes this bird very exa&ly in his 
Syflema Naturae: the middle of the belly has 
no white in the Society’s fpecimen, as that 
had from which the dcfcription in the Br. 
Zool. oClavo I. p. 353, 354, was taken. AH 
die other characters correlpond. 

Scolopax. 41. Borealis. New Species. Efkimaux 
Curlew. Faun. Am. Sept, 14. 

Albany Fort, N° 15. 

This fpecics of Curlew, is not yet known to 
the ornithologies; the fir ft mention is made 
of it in the Fawnula America Septcntrionalis, 
or catalogue of North American animals. 
It is called Wee-ke^me^nafi-Jk by the natives; 
feeds on fwamps, worms, grubs, Ace-; vifits 
Albany Fort in April or beginning of May ; 
breeds to the northward of it, returns in Au- 
Ggg 2 guft, 
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guft, anti goes away Ibuthward again the. 
latter end of September. 

up, Thinc. a , f 42. Interpres, 248. 4. Turnftonc, 
Sand*piper. 1 Edw* 141. Faun. Am. Sept. 14. 

Severn River, W 31 and 32. 

This fpecics is well dcfcribctl by the ornitho¬ 
logies; its weight is 3$ ounces, the length 
8l inches, and the breadth 17 indies; it 
has four young at a time; its eyes arc black, 
and the feet of a bright orange: this bird 
frequents the tides o 1 the river. 

43, Helvetica. 250, i«, Britton. Av. V. p. 106.. 
t. so. f. a, 

(The number was loft, perhaps it is N' 17,. 
from Fort Albany; upon that fuppofttion the 
account is as follows; “ the natives call it 
" ll bw- pttjk-tikra-jkijh) or white bear bird; 
“ it feeds on berries, infers, grubs, worms, 
<* and fmall fhcll-filh; vifits and leaves Al* 
** bany fort at the fame time with the AVa- 
** /fax Tota/tuS) and Murrain”) 

1 find this bird anfwcrs very well to its deferip- 
tion; the throat, hreaft, and upper part of 
the belly arc blackifh, as in the defections, 
but mixed with white lunulated fnoti, which 
are neither deferibed nor exprctled in M. 
Briftbn's figure, and may be owing to the 
difference of fex, or climate. 
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v *t TAnseres. 

* 1 Wcbbed-footcd. Faun. Am. Sept, 

29. Anas,/ 44. Marila. 196.8. Scaup Duck. Br» 

Duck, \Zool. Faun. Am. Sept. 17. 

Severn River, IS! 9 44 and 45. Fifhing Ducks. 

Linneus’s defeription, and the figure in the Br. 
Zoology, folio, plate <\ p. 153, agree per¬ 
fectly well with the fpecimens. The female, 
as Linneus oblcrvcs, is quite brown, the breaft 
and upper part of the back being of a glofly 
reddifh brown; the f|>cculum of the wing 
and the belly are white. The eyes of the 
mule have very bright yellow irides; thole, 
of the female are of a faint dirty yellow.. 
The female is two ounces heavier than the 
male, which weighs one poundl and an half,, 
is j 6£ inches long, and ao inches broad. 

Anas. 45. Nivalis. Snow Goofe. Faun. Am. Sept., 
p. 16. Lawfon’s Carolina. Anfer niveus BrilT. 
VI. 288. Klein. Anfer nivis. Schwenkfeld, Mar- 
figli. Danub. p. 802. t. 49. 

Severn River, N° 40, and a young one, N 9 411 white 
Goofe. 

Thcfe white geefe are very numerous at Hud- 
fon’s Bay, many thousands being annually 
killed with the gun, for the ufe of the fet- 
tlemcnts. They are ufually <hot whilft on 
the wing, the Indians being , very expert at 
that excrcifc,. which they Team from their, 
youth> they weigh five or fix pounds, are 

affect. 
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i\ feet long, and 3 {"broad; their eyes are 
Mack, the hides ihtall ami red, the legs like- 
wife red ? they feed along the lea, and arc 
fine eating *» their young are hhdih grey, ami 
do not attain :t pi'iliaM whitniiv* t;h they me 
a year old, They vith Severn river fsi il in 
the middle of May, on their journey north¬ 
ward, where they breed j return in the be¬ 
ginning of September, with their young, 
iiaying at Severn iettlcmcnt about a fortnight 
each time. Tire Indian name is Wijy-my, 
at Churchill river, Linntus has not taken 
notice of this fpecies. 

Ana*. 46. Canadenfts. 198. 14. Canada Gnofe. 

Faun. Am. Sept, t6. Edw. 151. C&tdby I. 

92, &c. 

Severn River, N" 42. 

The Canada geefe arc very plentiful at Hud¬ 
son's Bay, great quantities of them are failed, 
but they have a hfhy taftc. The fpecimcn 
fent over agrees perfectly with the dcicrip- 
tiona and drawings. At Hudfon's Hay this 
fpecics is called the Srrwlldry Gwjt , Belidcs 
this, And the preceding white gooie, Mr. Gra¬ 
ham, the gentleman who fent tine account 
from Severn fettletnent, mentions three ocher 
fpeeioi of wild geefe to he met with at Hud¬ 
son's Bay 1 he calls them, 


1. The large Grey Ooofc, 
•/.'.n a» Th« Blue Goofe. 



Tlie 
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The fir ft of thcfe, the large grey goofe, he fays, 
is fo common in England, that he thought 
it unneccfliiry to fend ipecimensof it over. It 
is however prefumed, that though Mr. Gra¬ 
ham has fhewn himlelf a careful obferver, 
and an indefatigable coliedtor j yet, not being, 
a naturalift, he could not enter into any mi¬ 
nute examination about the fpecies to which 
each goofe belongs, nor from mere recollec¬ 
tion know, that his grey goole was adtually 
to be met with in England. A natural hif~ 
torian, by examination, often finds material 
differences, which would efcape a perfon un¬ 
acquainted with natural hiftory. The wifli,.. 
therefore, of feeing the Ipecimens of thefe 
fpecies of geefe, rauft occur to every lover 
of thatfciencc. Mr. Graham fays, the large 
grey geefe arc the only fpecies that breed- 
about Severn river. They frequent the plains- 
and Iwamps along the coaft. Their weight 
is nine pounds. 

The blue goofe is as big as the- white goofe ;: 
and the laughing gode is of the fize of the 
Canada or fmall grey goofe, Thefe two ■ 
laft fpecies are very common along Hudfon'a 
Hay to the (outhward, but very rare to the 
northward of Severn river. The Indians 
have a peculiar method of killing all thefe. 
fpecies of geefe, and likewife fwans. As 
thefo birds fly regularly along the marflics, 
the Indians range tbemfclves in a line acrofs 
the marfh, from *e wood to high water 
mark, about mufket flwt from eath other, 



fo as to be furc of intercepting any geefe 
which fly that way. Each pcrlbn conceals 
himfolf, by putting round him {nine bruflh 
Wood; they likewise make artificial geefe 
of flicks ami mud, placing them at a (hurt 
diftanoc (mm themklvcs in order to decoy 
the real gcele within (hot; thus pirpared, 
they fit down, and keep a good look out; and 
as I'oon as the flock approaches, they all lie 
down, imitating the call or note of geefe, 
which thefe birds no ftioncr hear, and perceive 
the decoys, than they go Anight down to¬ 
wards them j then the Indian* rile on their 
knees, and difeharge one, two or three guns 
•each, killing two or even three geek at each 
(hot, for they are very expert, Mr, Gra¬ 
ham fays, he has feon a row of Indians, by 
calling round a flock of geefe, keep them 
hovering among them, till every one of the 
geefe was killed. Every fpecies of geefe haa 
its peculiar note or call, which mutt greatly 
increafe the difficulty of enticing them. 

Anas. 47, Aibeola. 199. 18. The Red Duck. 
Faun. Am. Sept, 17. Edw. t. *00, Sarccllc de 
la Louifianc. Brififen VI. t. 41. f. t. 

Severn River, N" 37 and 38. Fiflting Bird*. 

The descriptions and figures answer very well 
with the mile, except that the three exterior 
feathers are not white cm the outflde, but 
all dufky. 

' ■’T&e female is not deferibed by any one of the 
©rai&Qfogiftfj, and therefore deforce* to be 
*..*■ . \ ' noticed, 
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noticed, to prevent future mistakes. The 
whole bird is duiky, a few feathers on the 
forehead arc rufty, and feme about the ears 
of a dirty white; the breaft is grey, the belly 
and fpectilum in the wings white; the bill 
and legs arc black. They vifit Severn fottle- 
ment in June, build their nefts in trees, and 
breed among the woods, and near ponds; 
the weight of the female is one pound, its 
length 14 inches, and its breath 21. 

Anas. 4B. Clangula, 20 t. 23. Golden Eye. 

Br. Zool. Faun. Am. Sept. 16, 

Severn River, N° 5r. . 

Tilde birds frequent lakes and ponds, and breed 
there: they eat filh and dime, and cannot 
rife off the dry land. The legs and irides 
are yellow } their weight is % \ pounds, and 
their mcafure 19 inches in length, and two feet 
in breadth. The fpecimen fent is the male. 

Anas, 49. Perfpicillata. 20r. 25. Black Duck* 
Faun. Am. Sept. 16. Kdw. 155. 

Churchill River, N J 14. 

This fpcetes is exactly deferibed, and well drawn 
by Edwards. The Indians call it She-ke-fu- 
fartan. It ought to come into the firft di« 
vilion of Linneus’s ducks, ** roftro baft 
“ cibbo," as its bill is really very unequal 
at the bale. 


Vo*. LXIL 


II h h 


Anas 





Imitate for the Anas Hycmalis, It the female, 
of one and the fame ipecies. Lmncus men¬ 
tions a white body (in hit Anas hyemalis) 
Which in Edw. Tab, 156, and in the So- 
eiety’s fpedmen, is all brown and d»%* ex¬ 
cept the belly, temples, a fpot on the hack 

of the head*, and the fide* *>f the rutnp», 
which are white* Unmans fays, that the 
temples are black #. In the (jpetimei) now font 
%0s4i 'm Mi* Edwards'# %»re, which* 
.." p^hflff'aw^^te^the bread*, 

’4«?„.»ot- blackae be %#*. 

m& Mm/i a Mi farther t 


■ {t §r^ <• v > 


I'-t/ H 


'W-w m-br+v*i m ^ i 


t W*1 1 




f"' ' , , ' V’** f , . ; ' r,' , 

>&*&**' ao 4 * 33< Teal. 

,, ‘ Faui>. Am. Sept. 17, 

Severn''Maliand female. 

This M» far it wants the 

two white ft/eake above and below the eyes; 
the lower owe Indeed is faintly expreffed in 
the male, which' has alfo a lonated bar of 
white over each fodtild^V is not to be 
found in the European- tdaT. This fpecies is 
not very pledtiful near Severn river j they 
' UVe in the woods and plains near little ponds 
1 of water, and have from five to feven young 
: ■ at a time. 


AhA«* M '' Halrlcquin Puck. 

: : flun. Am, Sept. 16. Edwv1. 

This bird had no number fixed to it * it agrees 
perfectly with Edwards’s figure. 








}Sy. snd 
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[ 4 20 ] 

canm nm rrot.iJn,- orienulh), but has a pc» 
fuli»r luit or lunge of fibres in the middle 
ill the upper immdtble, fomethmg neater the 
r,jv?c than the bale. Tbit tuft has not been 
mentioned by any anther, an.l is Irkowiie 
wanting in Edward|vlkan, t, 9 a. with 
which the .Society’> Ipcvintcn eottciputub in 
every other ureumlliiKc. The P. Onouo- 
talu. oeeidcntalis, I,inn, or Fdw, t, 9$ 
American pelican, is vety different from it: 
the chid’ differences arc the colour, which 
in our Hudlbnh Bay hire! is white, but in 
Edwards** is of’ a greyilh brown ; ami the 
li/e, which in the white bird is aimofl double 
of the brown one. The quill-feather:, arc 
black, and the flt.ifts of the larger ones white. 
The /J/uhy or li.dl.trd wing, is black. The 
bill and legs arc yellow. 

22. Coi.VMRUS.'i j$, GLiddh. 221. 5. Northern 
* Diver,/ Diver, Hr. 7 ,itch Faun. Am. 

Sept, 16. 

Churchill River, N" B, called a Loon there. 

This bird is well deferM and drawn in the 
BritUli Zoology, in folio, 

*' * *156. Auritus, «. zn, 8, fidw, 14$. 

Grebe,/ Eared Grebe. Faun. Am* Sent. 15/ 

Severe River, N* 43. 

This is exactly the bird drawn by Edwards, I. 
145. The fpeeimen lent over is a female. 
U, aiders much front our ieUctr crofted Grebe. 

t ....,. , V v.J* Br, 
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Br, Zool. odavo I. p. 396, and Br. Zool, 
iliuftr. plate 77. fig. 2. and Ed. 96. fig. 2. 
However, in both thefe works, it is looked 
on only as a variety, or different in lex. Mr. 
Graham has the fame opinion. It lives 
on fiffi, frequenting the’ lakes near the lea 
coaft. It lays, its eggs in water, and can¬ 
not rife off dry land. It is feen about the 
beginning of June, but migrates fouth- 
ward in autumn. It is called Sekecp , by 
the natives. Its eyes are final!, the irldes 
red* it weighs one pound, and meafures 
one foot in length, and ( one third more in 
breadth. 

23. Lakus.) 57. P.irafiticus. 226.10. ArdicGull... 
Gull.J Br. Zool, Faun. Am, Sept. 16. Kdw,- 
148. 149. 

Choi thill River, N" 15. 

This Ipecies is called a Man of War , at Hud- 
Ton’s Bay. It feems to be a female, by the 
dirty white colour of its plumage below j it 
agrees very well with Edwards’s drawing, and 
that in the Br. Zool. illuffr, 

24. Sterna.] 58. IJirundo (Variety), 227, 2. 
Tern,] The greater Tern. Br. Zool. Faun. 
Am. Sept, 

(The number belonging to this bird is loff, per¬ 
haps it is IS 0 17,. train Churchill River, called 

u A fort 
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** A forl : of Gall, called fifeg&tfieivto 
«* dieifihrei***):■ ■. 

The feet are black j die tall it Blotter and 
much left forked than that defcribed and 
drawn in thc Br. Zooh The outermoft tail- 
feather likewife wants the blacky which that 
. In the Britifh Zoology hat. In other re- 
it it the fame. 





BESCRrPTXONES Avmm fearioruOT 
e Sinu Hudfonis. . 


t. FAI.CO 8 ACER"/ 

Falco, o« 4 pedibufque cocruleis, corpora, rez&fc 
gibus redtrlcibufque fufcis, fafciis pallidly; c'upite|> 
pc&ore fid abdomine aibis, raaculis longitudinals 
bus fufcii*. 

Habitat ad (inum Hbdfonis et in reliqua America' 
Septentrionali} vi&itat Lagopodibus 8c Tetraonum* 
lpeciebus. * 

©*6CR. Mamtufa Coivb , 1 

• JKjpwrtt cars,. pedes- codruleaj, roftrumi 
breve,- curvutn, coeruleo-atramj ttands- 
bula utraque, bad pallide coerulea, »plc^ ,j 
nigrcfcente, utraque emarginata. 

* pennis albidis, mactalklongi* 

tudinalibus, fufcis. 

(kuti magni j iridc? ftavte. 

Quia alba, fufoo-maeulata. 

Dorjkm et te&rice* alarum, plumts fufcis,, 
ferruginetsfiaiKde marginatb, maculatif-,; 
<m* # . 

’ * ’■Mm* , 

•wKelH iMaftW ffi :*»«>■ 

11 rer ,'w fftrtr* 


t* ^ 
Vf 

* \ \ ; - 
n \ 4 't 

? v l 12 
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ru'vnoo-p.illulif*, intra m joiilw?, tr,mf- 
vci("*:>) extra rnincribus rotwitluis. 
Rcflrtci'j duodrcim, h:j»r,i Ink..:*, 

cirdtcr (iuitifcim fc ap’uc uihidi*; Juju 
tmvrc.«*, f.uui. .ilbuit*. 

2. Si BIX Nl J.t J.O'iA, 

5 fi;;v capitc 3 avi, corpre Allen, albiii.i umlulttim 
itrkitn, rctttige lex to longioic, a pice nigricantc. 

Habitat circa Sinum IImifoot>» viditat I.<cp,hints, 
Lagopodibtis, Muribu Iquc. 

Dkxuu Roftmrn fuleoilivum, mjiidihuli Uipcrinre 
tuperius ma^is flava. 

Omit magni, iridibu* flavin- 
Caput facie einerea, c pemtis fufeo t*t jmS- 
I tic cincrco ahernatim limtis, Pune 
hafee pcmias « ilium vct lu!. ell ordo 
plumuiarum fubartiinad utrannjuc ge» 
n.im, fcmuireulum nigrum clHcicns, 
Occiput , cervix, ct cullum fufea, penult, 
marginibus albo uiaculatU, 

PAtut atbidum, tmculfo kmgituilinihlms 
traufvcrlilquc fufein. 

Abdomen album, fupertu# uti pedm im- 
culi* loogitudinalibu#, fed infetius lt ua 
trunlvcriU ttotatum. 

Dorfm iatum ct tedriec* ftlse, cmtdatque 
conJcititti ex fulco & aibido unduUto- 
ftriata*, ' 

■ if. ■ Aim fukas { remige* primorci fitfei, grifeo 

■ .tfanfvctfim fafeuti, bdctii bpis nebu lofts. 

"■ 1 / ' vRemex fextut,, reibufl londor, apiec 

v j magi* 
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mngis nigricans; primus vcro reliquis 
primoribus brcvior. Rcmigcs reliqui 
pallidiores, oblcmius fafciuti, 

Cauda rotundata, redricibus duodecim: 
dux intermedia; paullo longiores, totx 
cincrafccntc albido fufcoque undula- 
tim ftriatx, lineis duplicates fufcistranf- 
vcrfispluribus. llcdrices reliqux fufcx 
albido fubftriatx. 

Pedes tedi pennis albidis fufeo-ftriatis. 

Magnitude) fcrc Strigis Nydex, Linn. 

Longitude* unciarum 16 pedis Anglican!. 

Latitude) pedum quafu'or. 

Pondus Horarum trium. 


3. , TeTJRA,Q,, pHASJANE Li US . 1 

Linn. Ed. X. p. ,160. n. 5. 


Tetrao pedibus hirfutis, cauda cuneiformi, remi- 
gibus nigris, exterius albo-maculatis. 

Habitat ad Sinum Hudfonis. ' •' 

Descr. Magnitude fere Tetraonis Tetricis. Linn. 
Rojtrum nigrum. 

Ocuhrum irides avellane®. , * 

Capttt, collum & dorfum te'ftacea, nigra" 
trenfverfim fafeiata, macula albida inter ‘ 
tlafera colli notata 

i|^|.;|«i3uiibas late 


V;, ri't&mm :©r ocaios, 
■' , jmaculis rotundatis 

Li/ h/l*V '* 



jfeL. Lxn. 



Urtfugim 



[ 426 ] 

Urobygium tnagis albido-cuiereum, nigre- 
aine fimbriata focundura rachin plu- 
marum. 

PcShts & Venter albida, maculis cordatb 
fufco-teftaceis in ventre faturatioribus. 

Alarum tcdfcrices dilute tcflacco, nigro, 
alboque tranfverfun fafeiatrc, maculis. 
pluribus rotundis albis. Raniges pri> 
mores nigri, latere exteriore albo-ma- 
culatij fecundarii fufei, apice 6c ad 
marginem exteriorem albo fubfalciati: 
poftrenai vero teftacco fafeiati, apice 
tantum albi. 

ReBriccs breves* exteriores pallidc fufeje, 
apice albae, duae intermedia! reliquis 
longiores, teftaceo-maculatre. 

Peeks plumis albo-grifeis vefti digitis 
pe&inatis. 

Longitude unciarum pedis Anglican!,, 

Latitude pedum duorum. 


4. Emberiza EEtrco^HS-ys *. 

EtofefcfcfZA re'migibus re&ricibu/que fufeis, capke 
nigro, fafeia verticia, fuperciliiiqa# niveis. 
Habitat in America Boreali ad Sinum Budfonis. 
Drscr. %w0tttdoskGm jringill# ceeBis. 

' KoJTrwn rabrum* f. camel colons: Nares 
J '' fiibirbtondia, , 

Cajmt fafeia vepaoaji, lata Candida, paulu- 
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lata ad utrumque latus fafciae albs. Su¬ 
percilia alba, definentia in lineas, fafciam 
albam verticalem adtingentcsj arcus dein 
atri, ex angulis oculorum, fere in occi-. 
pite confluentes. 

•Collum cinerafcens, in pedlore dilutius. 

Dorfum ferrugineo-fufcum, marginibns 
plumularum cinexeis. 

Alee fufeae j remigum primorum maVgines 
exteriores tenuiffimi pallidi, interiores 
cinerafcentes: fecundarii & pennae tec- 
trices fufese, marginibus latiufculis, ver- 
fus apicetn albis, efficientibus fafciam 
albam ; fuper quam fafeia altera alba ex 
•TOacuUs albis in apice tedricum mino- 
rum, f. plumarum fcapularium. Alulae 
alba). Remiges fubtus einerei, margini- 
bus albis., 

dPeShis einereum, abdomen dilutius, fere 
album. 

Crijfum & plumulae femora tegentes lutef- 
centia. 

TJropygium cinereo-fufcurrs. 1 

’Cauda aqualis.; redrices duo'decicn fufek, 
marginibus paullo ’pallidioribus, fubtua' 
•cmere®., 

Pedes carnei colons, drgito interbnedio & 
ungue poftico reliquis Iongtoribus. 

•Longitude tmciarum.7 pedis Anglicani, 

-Latiludo inter alas •extenfas'9 unciarum 

* pedis Anglicapi. ,, 

Cauda, ■ part«ra ; tertiam, longitudinis totius 
avicuke cfficit; 

• I i i -a Ah 
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AU complicate paululum ultra ‘caudae- 
exoitum protenduntur. 

Vondus drachmarum lex. 


5. Fringiu.a Hudsonias. 

Fringilla fufco-cincrafccns, roftro alhido, pec- 
tore inferiore, abdomine, rcQricibufquc quatuor 
extremis albis. 

Habitat in America Boreal i. 

Descr. Magnitude circitcr fringill® cardaelis. 

Rojtrum albidum, rubedinc, aliqna imbu- 
tum. 

Oculi parvi, ccernlei. 

Corpus totiim cincrco-nigrlcans, f, pot i us 
fuliginofum.' q ' 1 

P0us inferiuy ic Ankmcu alba. 

Si’miges fulci, cinerco-marginal! : alas 
complicatas medium ferc caudam ad- 
t’mgunt. 

JRtBriccs fufeb, extimx utrinqne dute tota; 
alba;, tertia fufea, macula oblonga alba, 
ad latus interius, prope rachin, apicuu 
attingeus; reliqutu totsc fufciu. 

Pondus fcmuncisc« 

, , , Longitudo, unciar ? um .6$ pedis A,nglicani. 

1 Ltf/'/Vft^unciarum tiovem. 

6 . Muicicapa striata. 
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Habitat ad Sinum Hudfonis. 

Quum mas a foe min a multum differat, utique 
congruum eft, utrumquc texum leparatim 
dcfcribere. 

Descr, Mas. 

Rojinm trigonum, mandibu fup riore 
paululum longiore, ante apicom icvitcr 
emarginata, nigra; inferiore bafi fiuvof- 
cente. 

Nares fubrotundau 

VibriJJk nigra. 

Caput fupra totuin atrum ad oculos ufque. 
Genet a roftro in occiput tot® alb® j oc¬ 
ciput albo & nigro variegatum. 

Gula fiavefcenti-alba maculis fufeis. 

P-eSlus ulbidum, lateribus, five verfus oc¬ 
ciput maculis nigris variegatum. 

Dorjitm cinereo-virens, finis five maculis 
longitudinnlibus nigris latioribus, £ plu- 
mulis nigris, margine virentibus. 

■ Abdomen album. 

Uropyginm cincreum, nigro-maculatum. 

Altc fulcie; remiges primores pallida mar- 
ginati, fecund'arii apice tenuifiitno albo* 
duffi ultimse* margine exteriore albo? 
Icifirices fufese, majores flavefeenti albo, 
minorcs candido in apice maculatae,unde 
fafeiffi alb® bin® in alis. 

Cauda fufea; re&rix utrinque prima f, cx- 
tima, latere interiore macula magna 
alba, margincm interior cm attingente; 
proxima if. fecunda macula, oblonga mi- 
norc alba, ctiam marginem intcriorem 

attingente, j 
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attingcntc; utriuquc terti.i, Iatcro intc- 
riore vcrlus apicem albo-marginata. 

Pedes lutci j ungues breves, pallide fufei. 

Magnitude circirer Puri ntricnfdli ; Linn. 

Longitude 5 unciarum. 

.Latitude y unciarum pedis Anglican!. 

Foemina. 

. Rojirum, a!re, cauda, abdomen, tiropy- 
gium, pedes Sc mcnlunu ut in mare. 

• Caput flavo-virens, ftrihs brevibus tenui- 
bufque longitudinalibus nigris} linea fla- 
vifluna a bad roftri incipiensfuper ocuios 
du&a; palpebne flaviv. 

Gula, genre & pectus albido-flava* macuhc 
fparl®. oblonginfeulae fufese, ab utroque 
oris angulo ulque in pedtoris latent, 

iDorfum , ut in mare, fed viridius, Sc Aria; 
nigne mmores. 


,7. Parus I-IoDsoNietrs. 

ipARUs capite fufco-rubcfcentc, dorfo cincrco, jugulo 
atro, fafeta fuboculari, pedtoreque sdbis, hypo- 
chondriis rufis. 

'Habitat ad Sinum Hudfonis. 

' Dksck, Rofirtm Aibulatum, integerrimum, atrum, 
baft & regione narium tedium falciculr, 
' fetarum ferrugrnearum, lincas 4 (unci# 
pedts An^Hcanij) longum. 

‘Qipui Mco-ternsgfneum, fafeia fub oeulis 
alba; gula atra, nigredtee extenia fub 
^hac fma alba. 11 •' 
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D&rfum clnereo-virens, e piumis longiori- 
bua, fufeis, apice tantum cinereo-viren- 
tibus, f. olivaceis, 

PeSius & Abdomen alba, fed plurnce omnes 
bafi nigrae, apice tantum albffi. 

Latent abdominis & lumbi ferruginei. 

Alee fulctu, remigum margine omni ci-. 
nereo. 

Cauda f'ufca, rottindata, redtricibus 12, 
margine cincreis. 

Vropygium tedium plumulis aliquot nigris, 
apice albido-rufis. 

Pedes nigri j digitus pofticus cum ungue 
anticorum digitorum medio, duplo Ion- 
gior. 

Longitude unciarum 5.^. pedis Anglicani. 

Latitude unciarum 7. 

Cauda uncias 2<5.1onga. 

8. SCOLOPAX BOREALIS.. 

ScOLOPAt roftro arcuafo, pedibufque nigris, corporc.- 
fufeo, grifeo-maculato, fubtus oehroleuco. 

Habitat in Sinus Hudfonis inuodatis, & pratis hu- ■ 
midis, viditans vermibus & infeftfe: menfe Aprili. 
vel initio Maii> primum vifa- eft!, circa Caftdlum < 
Albany % indie in terras magi* ar&ieaa rttigrat, ibique ■ 
nidificatj redit ad Mem caflreUuftr menfe Au-- 
gtiftb $ region'es Auftraiiortfs petit circa ' 1 fitiem Sep- 
tembris. 

Aftinis feoioptfee aHquRtli 1 M differt cor¬ 
pora triplo minors reftto fationtf. corporis 

breYiore,. 
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breviore, colore in dorfo faturate fufco, in 
alxl'miinc ochrolcuco. 

Dehor, Gipnf pallidum, Uncoils confcrtis Jongitu- 
dinalibus (uli’.is: Unciput laturatc fuf- 
cuui, pallitlo ntaeulutum. 

Rofirmn nigricans, nrcuatum, longitudinc 
duaium unciarum pedis Anglican!, »mu~ 
dihula in tenure bull mfa. 

Colhm., pectus, abdomen & cri(Turn ochro- 
leuca } pcdtorc colloquc Hncnlis longi- 
tudinalibus fufeis confcrtioribus, abdo- 
minc & criiib fere nullis, vel tenuibus 
notatis. ■ 

; .*"Femora femi-tc&a. plumulis ochrolcucis, 
fufco maculati®. 


Latera abdominis fub alls prxfertim, rufa, 
pennis tranlverfim fufco falciatis. 

Dorfum totum faturate fufeum, pennis mar- 
gine albido gritcis. 

Alee fufese; remigefi primores immaculati, 
primores rachi tota alba ; rediqui, f. fc- 
cundarii pallidc griteo-marginati, Tcc- 
trices late grifeo-marginat®, Te&rices 
inferiorcs alse, fcrrugineac fufco tranf- 
verfira fafciatie. Also complicate fere 
nnediam caudam attingunt. 

tfrojpgium fufeum, marginibus macuUfque 
pennarum alhidk 

Catida brevit, fufea, re&ricibus albido trauf- 
yerfim fafeiatis 


Pedes nigri, f, cccrulefccnte®. 

unciarum *$f, ■, „, ; 


Ana® 



[ 433 3 

9. Anas nivalis. 

Anas, roftro cylindrico, corporc albo, rcmigibus 
primoribus nigris. 

Habitat in America Boreali, per Sinum Hudfonis 
migrans. 

Descr. Corpus totum album, magnitudine anferis 
domeflici noflratis. 

Rojirum luteum, mandibulis fubferratis. 

Oculi iride rubra. 

Remiges decern primores nigri, fcapis al- 
bis: te&rices infimae cinerese, fcapis ni¬ 
gris j pennae duse alulae, itidem ci- 
ncreae, fcapis nigris. 

y. j m $ *" W 

Pedes rubn. 

Longitude pedum duorum &c unciarum 
o&o. 

Latitude pedum 3I. 

Pondus librarum 5 vel 6. 


Kkk 


V'OL'.l.XlI 


XXX. <?«- 
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XXX. Geometrical Solutions of three cole- 


bratcd siftronowical Problems, by the lata 
Dr. Henry Pemberton* F. R. S. Com « 
municated by Matthew Raper, Efq\ 
F. R. S. 


L » M M A* • 

Read June 4, CTT^ 0 form a triangle with two given 
,772 ' JL fdcSy that the rettangk under the 
fine of the angle contained by the two 
given fdes, and the tangent of the angle oppojite 
to the kfjcr of the given /ides, fall be the greate /1 
that can be. 

Let [Tab. XII. Fig. 1 .] the two given Tides be 
equal to A B and A C: round the center A, with 
the interval AC, deferibe the circle CDE, and 
produce BA to E j take BP a mean proportional 
between BE and BC, and eredt the perpendicular 
T O, and complete the triangle A O B. 

; Here the fine of BAG is to the radius, as FG to 
.4GfeAftd the tangent of ABG to the radius, as FG 
to IPB't therefore, the reftangte under the fine of 
BAG ^^ ttngw>f<rf 4BG is to#t»%i«eof 

. . 1 the 
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the radius, as the fquare of FG, or the redangle 
EFC, to the redangle under AG (or AC) and FB, 
But, EB being to BF as BF to BC, by conycrfion, 
F B is to E F as B F to F C, and alfo, by taking the 
difference of the antecedents and of the confequents, 
KF is to twice AF as BF to FC ; and twice AFB 
is equal to EFC. 

Now, let the triangle BAH be formed, where 
the angle B A H is greater than BAG. Here, the 
perpendicular HI being drawn, the redanglc under 
the , line of BAH and the tangent of A B H will be 
to the fijuarcof the radius, as the redangle EIC to 
the redangle under AC, IB. But IF is to FB 
as a A FI to a AFB, or EFC; and zAFl 
is greater than A F? — Ah; alfo A F? — A It to¬ 
gether with E F C, is equal to EIC; therefore, by 
cmnpofition, the ratio of IB to B F is greater than 
that of EIC to EFC; and the ratio bf A C x IB 
m ACxFB greater than that of EIC to EFC: 
alfo, by permutation, the ratio of ACxIB to EIC 
greater than the ratio of ACxFB to' EFC.-' But 
tile &rft of thefe ratios is the fame with that of the 
Iquare of the radius to the redangle under the fine of 
B AH and the tangent of ABH; and the Utter is 
the fame with that of the fquare of the radius to the 
rcdangle under die fine 1 of BAG and the tangent 
of ABG; therefore, the latter of thefe two redangles, 
is greater than the cither. : \ ■ 

Again, 'let the triangle BA SC be formed,'with the 
angle B AK left than BAG, ,|nd die pcrplfiidicuUr 
KL be drawn. Then the rodaagle under rise fine of 
BAK and the tangent is to the fquare of 

the radius, as the fquare of KL to the redangfe under 
. ; ' Kkk z . AC, 
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AC. BL. Here, FL being to FB as 2 AFL to 
4AFBorEFC,and aAFL lefsthan AL?-AFr, 
by converfion, the ratio of LB to FB will be greater 
than the ratio of ELC to E FC j therefore, as be¬ 
fore.,,the re&angle under the fine of BAG and the 
tangent of ABO is greater than that under the fine 
of BAK and the tangent of ABIC 


Corollary i. 

ijR eaqst to the tangent of the circle from the 
points B $ therefore, BF is the tangent, and AB the 
Tenant, to the. rad|us A C, of the angle* whpfe cofihe 
k to. the radittf as AC, to, } Aj8. Therefore,, A F is 
the tangent,, to die fame radius, of half,the comple¬ 
ment of that angle j and A F is alfo the cofine of. 
the angle BAG to this radius. 


* • • .»/ . . COROL. 2V , 

irhc fine of the angle corfipofed of the comply 
ment of AG B, and twice the complement of ABG> 
k equal to three times the fine of the complement 
jpf AQ.^ fall- the perpendicular AH (Fig. 2.), 

^cutting the circle in I* continue GF to K, and draw 
'•AX? Then B Ft ss EB'C±aOBI,. Thwefore, 
C 5 BiBF::'BF:BE, and' the «ri«ngte OBK, 
FBL arefimilar. Confequently FL is perpendi¬ 
cular to GB, and parallel to AHj whence GH 
being equal to H L, GM is equal to MF, and 
M K equal to three times GM, 

V- ^Eo^:th%arc 1 Kes aIC 4* Git end the angle 
■lirMlAC+GAI, dfc&M b to HK n 
■ * '* »* , the 
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the fine of the arc (31 to the fine of |he arc I K* 
that is, as the fine of the angle G A1 tp the fine 
of the angle IAK. Therefore, the fine of (he 
angle 1A K (= 2 lAC 4- GAI) is equal to three 
times the fine of the angle GAI; but GAI is the; 
complement of A.GB>. and IAC the complement oF 
ABG. 


C'OROL. JV 

If (Fig. 3.) any line BN be drawn to divide, the 
ingle ABG, and AN be jotted,.alfo AG be,drawn< 
perpendicular to BN, and continued to the Hrcfi. 
in r, the fine of the angle compofed of N A’P' 
and 2 PAC will be lefs than three times the fine of 
the angle NAP. Praw NQR perpendicular'to 
AB, cutting AP in S'; join A.R, and draw X±T 
perpendicular to BN, and parallel to AO; thtefi 
*BQr= NBT. But.BQr.is greater than the red- 
angle EBC, that is, greater, than the redangle 
N B Vk under the two figments of the line B N 
drawn from B* to’cut the circle in N and; V 
therefore,. TB is. greater than VB,. arid NO greater- 
than O T* , is greater thap ^O*- 

Hence RS* is lefs .than three times N S; arid tnere- 
fiire, the fine of the angle f All («; N AP-iraP 
i, lefi-thaa three times,the fine.of NAP.., , 1 
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Problem I. 

' fTo find in the ecliptic the point of longcft ufeenfon. 
Analysis. 

Let (Fig. 4.) ABC be the equator* ADC the 
'-ecliptic, BD the fituntion of the horizon, when 1 ) 
is the point of longcft afeenfton. Let EFG he an¬ 
other fituation of the horizon. Then the ratio of 
the fine of EB to the fine of FI) is compounded of 

• the ratio of the fine of BG to the fine of GD, and 

■ of the ratio of the fine of AE to the fine of AF j 
but the angles R and E being equal, the arcs E G, 

! G R iiogetjie*} ,'fiMw^tcle 1 and, by the ap- 

pfoa$ of £ G .towards' GB, die ultimate magnitude 

• of BG will be a quadrant, and the ultimate ratio, of 
, ER to FD will bo compounded of the ratio of the 
radius to the fine of I)G (that is, the cofine of BD) 
and of the ratio of the fine of AS to-tfoefineof A$» 

. Drdwthc arc Dil perpendicular to AB. Then, in the 
triangle BDH, the radius is to the cofiue of BD, as 
thetangent offhc angle BDH to the cotangent of HBD, 

■ Alfo> in the triangle BDA, the fine of AB is to tfie 
fide of AD at the fine of the angle B DA (or. BDQ) 

1 to the fine of A 3 'Pi therefore, the ultimate ratio 
of BE to DF U compounded of the ratio of,the? 
-tangent of BDH to the cotangent of ARD, anti 
•of the ratio of the .fine of BuC to the fine,,of, 
ABD j which two ratios compound that of tj^c 
Mgangle, under the tangent of BDH and the fiqeof, 
' to the reffangle under the cotangent jand thf 
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But, whin D is the point of longeft afcenfion, the 
ratio of BE to DF is the greateft that can be; there¬ 
fore, then the ratio of the rectangle under the tangent 
of BDH and the fine of B D C to the given redr- 
angle under the cotangent and fine of the given angle 
ABD muft be the greateft that can be; and conle- • 
quently, the redrangle under the tangent of B D H, 
and the fine of B D C, muft be the greateft that 
can be. 

In the triangle BDA, the fine of BDH is to the 
fine of H DA, as the .cofine of ABD to the cofine of 
BAD. Now, in the preceding lemma, let the angle? 

B AG of the triangle AGB be equal 1 to the fpherical 
angle BDC: then will the fura of the angles ABG, 
AGB be equal to the fpherical angle BDA. And, 
if AG in the triangle AGB, be to AB as the cofine 
of the fpherical angle DBA to the cofine of DAB, , 
that is, &s the fine of BDH to the fine of H D A, 
the angle ABG, in the triangle, Will be equaled the 
fpbcrieal angle BDH j and - the angle AGB, ip thp 
triangle,'equal to the fpherical angle HDA. The.re- 

ife/hy the finft corollary of the lemhia, thatthp, 
redangle under the tangent df the tpheriqal angle 
BDH and the fine 1 of BDC be ,the greateft that , 
can be; the cofioe of BDC muft be equal' to the 
tangent of half the complement of the angle, whole 
ooftite is totfoe radius, is SAG to AB, in the triangle, 
or as the cofine of the fpherical angle ABD.to the 
cofine of the fpherical angle B A D. ! ( , . 

■ If IK. he,the fituatlon of the horiMn, when the 
fclftitial point is amending, in w attach anfoi trjangle 
AIK, the coftne of KIC ia td'shfe radios fs the co- , 
fine of IK(A (sast DBA) to due coiinC of IAKi. There- 
ht- fore, 
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fare, the cofine of BDC, when D is the point of 
longeft afceniion, is equal to the tangent of half the 
complement of the angle, which the ecliptic makes 
with the horizon, when the folflitial point is amend¬ 
ing. 

But, the fine of the angle computed of DAB, and 
twice ABD, muft be lets than three times the fine 
of the angle BAD. In the lphcric.il triangle ABD, 
the angles B A D, A B D together exceed the ex¬ 
ternal angle BDC, Therefore, in the third corol¬ 
lary of the lemma, let the angle BAN be equal to 
thefumof the fpherical angles BAD, ABD; but 
here, AN is to A B as the cofine of the fpherical 
angle ABD to the cofine of BAD j and AN is alto 
*0 AB as the fine of ABN to the fine of AN B, 
that is, as the cofine of BA P to the cofinc of NAP* 
■confcquently, fincc the angle B A N is equal to the 
fum of the fpherical angles BAD, ABD, the angle 
NAP is equal to the fpherical angle BAD, and the 
angle BAr equal to the fpherical angle ABD* but 
the fine of the angle compofed of NAP and twice 
PAB is lefs than three tunes the fine of NAP# 
therefore, the fine of the angle compofed of the 
fpherical angle BAD and a ABD will be left than 
three times tne fine of the angle BAD# other wife 
no fuch triangle DBA* as is here required, can take 
place, but the foint A will be the point of longeft 
afeenfioru 

If the fine of , the angle A be greater than one 
tlfird of tins radius* die point A can never be the 
.of longeft afcenfion j hut when the fine of this 
' 4 ^S' ; 8» ** #n $ # compounded Gf BAD and 
*P ! ABD, j maybegreajter or lei* thee * quadrant # 

and 
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and therefore, the magnitude of the angle ABD, 
that A be the point of longeft afcenfion, is confined 
within two limits, of which the double of one added 
to the angle A, as much exceeds a quadrant, as the 
double of the other added to that angle falls (hort of 
it s therefore, double the fum of thofe two angles, 
together with twice A, makes a femictrcle j and the 
finglc fum of thofe two angles added to A makes a 
quadrant. 


Problem II. ■ * 

To find •when the arc of the ecliptic differs mofi from its 
oblique afcenfion . " ' 


, _A N A L Y SI S.,.i ,, . , .. 

If (Pig. <0 BD hejfh 6 f fitdattort : bf^M;fiddt 50 ti, 
wh<*n CD'differs moftfrofii CB, 'as hefoiifc, the* 
tifeto ratio of BE to DFwMbd’expounded of 
the ratio of the radius to'the fine of D<j (or the 66- 

t tf of DB) ahd of the ratio of the fine of C B %b tHe 
fe' orCp # fait, 'When "CD differs moft fr6m € B, 
‘tnd 1 D'F' are ulttaatelfr e^usfi^* therefore, the& 
thif'ctjflhe'brB D , tt ! t6 the radius as the fine of C B 
of *00. ” >l ‘" *; • ;, ‘ 

0 rSw the are CHI of a great circle, that DH 
b6%bual to m i then, BH being doubleBD, half 
the fine of BH is to the fine of BD or DH, as 
the df BD to the radius i • therefbre. half the 
fitedfOTrfcto the fine bP©H»is'the , «?e‘ef CB 
WthcftnhdfC D 5' but- 1 the^fit^bf’dhe* angle BCHis 
t&Whe fine of BH as define of tbr angle CHBtothe 
AToe.LXII. Lll fine 
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fine of CBj whence, by equality, half the fine of 
BCH is to the fine of DH as the fine of CUB to 
the fine of CD: but as the fine of CIIB to the fine 
of CD, fo, in the triangle CUD, is the fine of DCH 
to the fine of HD: confcqucntly, the line of DCH 
is equal to half the fine of BCII. Hence, the dif¬ 
ference of the angles BCH, DCH being given, 
thofe angles are given, and the are CHI is given by 
pofition. 

Moreover, in the triangle BCII, the hafe BH 
being bifedted by the arc C D, the fine of the angle 
C H D is to the fine of the given angle C B I>, as 
the fine of the given angle I IC D to the fine of the 
given angle BCD} therefore, the angle CHB is 
given j in fbmuch, that in the triangle CBH all the 
angles are given. 

The fum of the fines of the angles BCH, DC H 
is to the difference of their fines, as the tangent of half 
the fum of thofe angles to the tangent of half their 
difference j therefore, the tangent of half the fum of 
JB C H, DC H is three times the tangent of half 
BCD. 


, In (Fig. 6.) the ifofeeies triangle ABC, let the 
angle BAG be equal to the fphcrica) angle BC D* 
and let A E be perpendicular to BCj alio, CF being 
taken equal to C B, join A F: then E F is equal to 
tHre$ times EB j and as EF to E B, fo is the tan¬ 
gent of the angle E A F to the tangent of E A B j 
but KABis equal to half the fphcrieaf angle BCD t 
therefore,, the angle E A F is equal to half the fum of 
tfiefpberica! angles BCD, BCH» and consequently, 
C A F equal to the ipherical angle DCH* 
“““ as the fine of the angjjs ACF 


■fo'.'-'i* 


to 
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to the fine of C A F j and C B is to A B as the fine 
of the angle B A C to the fine of A C B: therefore, 
CF being equal to CB, and the fine of ACF to the 
fine of ACB, by equality, AF is to AB as the fine of 
the angle B A C to the fine of C A F, that is, as the 
fine of the fpherical angle BC D to the fine of the 
fpherical angle DCII. 

Let (Fig, 7.) the triangle A G B have the angle 
A B G equal to the fpherical angle C B D, and the 
fide A G equal to A F. Then, A G is to A B as 
the fine of the fpherical angle B C D to the fine of 
the fpherical angle DCH, that is, as the fine of 
the fpherical angle CBH to the fine of the fpherical 
angle CHB: but AG is to AB alfo as the fine of the 
angle ABG to the fine of AGBj therefore, the 
angle A B G being equal to the fpherical angle 
CBH, the angle AGB is equal to the fpherical 
angle CHB; and moreover, when the angle ABG 
is greater than ABF, that is, when the,fpherical 
angle C B H is greater than the complement of half 
BCD, the three angles ABG, AGB and BAC 
together exceed two right. 

Hence, (Fig. 8.) towards the equincxStial point C, 
where the angle CBD is obtufc, a fituation of the 
horizon, as BD, may always be found, wherein 
CD more exceeds CB than in any other fituation: 
and when the acute angle DBA is greater than the 
complement of half BCD* another fituation of the 
horizon, as K.LM, may be found, toward the other 
cquino&ial point A, wherein the arc of the ecliptic 
CK will be lefs than the arc of 'the equator, and 
their difference be greater than in any other fituation. 
But, if the angle DBA' he not greater than the com- 

L 11 a plemfent 
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plement of half BCD, the arc of the ecliptic, be¬ 
tween C and the horizon, will never he left than the 
arc of the equator, between the fame point C and the 
horizon. 

In the two fituntions of the horizon, the angles 
Cl IB and KM A arc equal. 

S t: n o 1.1 v m t. 

To find the point in the ecliptic, where the are 
of the ecliptic moft exceeds the right a Icon lion, 
is a known problem : that point is, where the 
cofine of the declination is a mean proportional 
between the radius and the eofine of the grcatdi 
declination. 

In the preceding figure, fuppofmg the angle CBD to 
be right, then, becaule when Cl) mod exceeds CB, 
the colinc of B D is to the radius as the fine of CB to 
the fine of C D, and, in the triangle C B D, the fine 
of C B is to the fine of CI) as the fine of the angle 
CDB to the radius, alfo the fine of C 1 )B is to 
the radius as the cofinc of BCD to the cofine of 
BD; therefore, the cofine of" BD is to the raiiius 
as the cofinc of the angle BCD to the cofinc of 
the fame BI), and the eofine of B D is a mean pro¬ 
portional between the radius and the cofinc of 
BCD, 

Scholium a. 

In any given declination of the Sun, to find 
when the azimuth moft exceeds the angle which 
meafurcs the time from noon, is a problem ana¬ 
logous to the preceding. 

Dr. 
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Problem III. 

tropic founds by Dr. Halley's method *, without 
any confide ration of the parabola . 

The obfervations are fnppofed to give the pro¬ 
portions between the differences of the fines of three 
declinations of the Sun near the tropic ; but the fine 
of the Sun’s place is in a given proportion to the fine 
of tile declination ; therefore, the fame obfervations 
give equally the proportion between the differences 
of the fines of the Sun’s place, in each obfervation. 

Now (Fig. 9.), let ACE be the ecliptic, AE its 
diameter between T and £3, and its center F $ let 
B, C, D be three places of the Sun; B G, C I, 
D H the fines of thofe places refpe&ively. Draw 
CK, BL parallel to AE, which may meet HD, 
in N and M. Then, by the obfervations, the ratio 
of DM to UN is given. Therefore, if BD be 
drawn to meet KL in O, the ratio of BD to OD 
is given j and the ratio of B D to D C is alfo given, 
they being the chords of the given angles BFD, 
CFD: ficncc the ratio of CD to DO, in the tri¬ 
angle C D O, is given* and confequently, the angle 
C O D will be given: which angle is the difiance 
of the tropic from the middle point of the ecliptic 
between B and 1 ) : for, F P R being perpendicular 
to OC, and FQS perpendicular to DP, the angle 
QJFP is equal to QOP, the points O, P, Q, F, 
being in a circle, 

* Vide Philofophical Tranfa&ions, N° %% 5, 


The 
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The Calculatio n. 


DN:I)M 
f. jBFD : C i C FI) 

rad. : t. 45° "• t* 


| :: rad. : 
.1 BFC : t. 


If % > 45°» 4. C O I) >• l) ( 1 0 


And 

if % z. 45 *> 4. COD < DGO. 


t. /. 

COD Df’O 


If the intervals between the obfemtions are fo 
fmall 3 that the fines differ not much f rom the arches, 
the arches BC, CD may be counted in time, and 
the calculation may be abbreviated thus: 

DM : DN :: arc. BD t 7 (for DO) 

DC + Z : a I>C:: J BO : SR. 

Or, 

DM x DC-f I)N x BD : DM x DC :: IBC : SR. 


XXXI. On 
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Received May 18, 1772. 

XXXL On the DigejUon of the Stomach 
after' Death, by John Hunter, F. R, S. 
ami Surgeon to St. George’s Hof pit aL 

Read June jk N accurate knowledge of the ap- 
* * ,77 *’ Ji\ pearances in animal bodies that 
die of a violent death, that is, in perfect health, 
or in a found Rate, ought to be confidcred as a 
necetVai-y foundation for judging of the Rate of the 
body in thofe that are difcalbd. 

But as an animal body undergoes changes after 
death, or when dead, it has never been fufficiently 
eonlulered what thofe changes are; and till this be 
dune, it is impoflible we thou Id judge accurately of 
the appearances in dead bodies. The difeafes 
which the living body undergoes (mortification 
excepted) are always connected with the living 
principle, and am not in the leaft fimilar to what 
may be called difeafes or changes in the dead body 
without this knowledge,, our judgment of the 
appearances in dead bodies mufl often be very im~ 
perfcdl, or very erroneous; we may fee appear¬ 
ances which arc natural, and may fuppofe them 
to have arilen from diieafc; we may fee difeafed' 
parts, and fuppofe them in a natural Rate;■ and' 
we may fuppolo a ckcumftanca to have exifted be¬ 
fore' 
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fore death, which was really a confequcnce of it; 
or we may imagine it to be a natural change after 
death, when it was truly a difeafe of the living 
body. It is cafy to ice therefore, how a man in 
this ftate of ignorance muff blunder, wiun he 
comes to coimedl the appeal amvs in a dead body 
with the lymproms that wire obferved in life ; 
and indeed all the ufefulneis of opening dead Un¬ 
dies depends upon the judgement and lagaeity 
with which this fort of companion is made. 

There is a cafe of a mixed nature, which can¬ 
not be reckoned a procefs of the living body, nor 
of the dead; it participates of both, inafmuch as 
its caufe a rites from the living, yet cannot take 
effedt till after death. 

This thall be the object of the prefont paper; 
and, to render the fuhjea more intelligible, it will 
be neccflary to give tome general ideas concerning 
the caule and eiFedts. 

An animal iubltance,when joined with the living 
principle, cannot undergo any change in its pro¬ 
perties but as an animal; this principle always act¬ 
ing and preferring the fubitunce, which it inhabits, 
from dilfolution, and from being changed accord¬ 
ing to the natural changes, which other iubll.mcc:;, 
applied to it, undergo. 

There are a groat many powers in nature, which 
the Jiving principle docs not enable the animal 
matter, with which it is combined, to refill, vi/„ 
the mechanical and molt of the Itronger chemical 
folvents. It renders it however capable of re¬ 
fitting the powers of fermentation, digdtion, and 
perhaps feveral others, which ire well kuown to 

act 
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a& on this fame matter, when deprived of the liv¬ 
ing principle, and entirely to decompofo ir. The 
number of powers, which thus ad differently on 
the living and dead animal fubfcance, is not afeer- 
(.ained: wc (hall take notice of two, which can 
only ailed rids fubftancc when deprived of the 
living principle; which arc, putrefaction and di- 
geition. Putrcl’adion is an cited which arites 
'Ipontaneoutly; digeftion is an effect of another 
principle ading upon if, and fhall here be conli- 
dcred a little more particularly. 

Animals, or parts of animals, poffeffed of the 
living principle, when taken into the ftomach, 
arc not the leaf! afleded by the powers of that 
vilcus, fb long u-» the animal principle remains-; 
thence it is that we find animals of various kinds 
living in the ftomach, or even hatched and bred 
there: but the moment that any of thole lofe the 
living principle, they become iubjed to the di~ 
gelUve powers of the ftomach. If it were poflible 
for a man’s hand, for example, to be introduced 
into the ftomach of a living animal, and kept there 
for feme eonftderable time, it would be found, 
that the diflblvent powers of the ftomach could 
have no efted upon it; but if the fame hand were 
feparated from the body, and introduced into the 
fame ftomach, wc fhotild then find that the flo- 
mnch would immediately ad upon it. 

Indeed, if this were not the cafe, we fhoukl 
find that the ftomach itfelf ought to have been 
made of mdigcftible materials; for, if the living 
principle was not capable of preferving animal 
Vql.LXII. Mmm fubftance* 
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fubftanccs from undergoing that proccfs, the flo- 
1x1 ach i tic If would be digdlod. 

But we find on the contrary, that the flomach, 
which at cue inllant,. that is, while polfdled of 
the living principle, was capable; of refilling tlu: 
digeftive powers which it contained, the next mo¬ 
ment, vhz, wlicn deprived of the living principle, 
is itfelf capable of being digdted, cither by the 
digeftivc powers of other llomachs, or by the re¬ 
mains of that power which it had of digdling 
other things. 

From thefe obfervutions, we arc: led to ac¬ 
count for an appearance which we find often in 
the ftomachs of dead bodies; and at the lame 
time they throw a coufulcrabtc light upon the 
nature of digefiion, 'f he appearance whicli has 
been hinted at, is a dillblution of the llomadi 
at its great extremity ; in eonfetpienco of which, 
there is frequently a confulcrable aperture made in 
that vJfcus, The edges of this opening appear to 
be half dillblvcd, very much like that kind of dil¬ 
lblution which liefhy parts undcigo when half di¬ 
gest'd in a living flomach, or when dillblvcd by a 
cauftic alkali, vh. pulpy, tender, and ragged. 

In tbde cal’es the contents of the flomach arc 


generally found loolli in the caviiy of the d(nh- 
MCfu about the fplccu and diaphragm, In many 
lubje&s this digellivu power extend* much tur- 
tlier than through the flouKuh. 1 have ofun 
found, that after if liad dillblvcd the flomach at 


the ufual place, the contents of the flomach had 
com® into co»ta& with the fplccn and diaphragm, 
3 had 
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had partly diflolved the adjacent fide of the fpleen, 
and had diflolved the diaphragm quite through; fo 
that the contents of the flomach were found in 
the cavity of the tfjorav, and had even afiefted 
the lungs in a final! degree. 

There are very few dead bodies, in which the 
flomach is not, at its great end, in fome degree di« 
geftodj and one who is acquainted with diflefti- 
ons, can eafily trace the gradations from the fmallefl 
to the greateft. 

To be fenfible of this c fie ft, nothing more is 
neccflary, than to compare the inner furface of the 
great end of the flomach, with any other part of 
the inner furface; what is found, will appear foft, 
Ipongy, and granulated, and without difiinft blood 
voflels, opaque and thick; while the other will 
appear fmooth, thin, and more tranfparcnt; and 
the veflels will he feeu ramifying in its fubftance, 
and upon fquee/.ing the blood which they contain 
from the larger branches to the lmaller, it will 
he found to pafs out at the digefled ends of the 
veflels, and appear like drops on the inner fur- 
facc. 

Thefc appearances I had often feen, and I do 
fuppofc that they had been feen by others; but I 
was at a lofs to account for them; at firft, I fup- 
pofed them to have been produced during life, and 
was therefore difpofed to look upon them as the 
caufe of death; but I never found that they had 
any cohneftion with the fymptoms: and 1 was 
ftill more at a lofs to account for thefe appearances 
when I found that they were moft frequent in 
tliofc who died of violent deaths, which made 
M m m % me 



L 45 2 j 

mo fufpcrl that the true tv.uie wa.j not even ima¬ 
gined 

At this lime i w,i.; nuking many experiment'; 
upo/uligdlion, on tlililivnt animal-, all of which 
were killed, at diiUrent times, atier being lid with 
diOerent kinds of ibod; tome of them were not 
opened immediately alter death, and in feme of 
them I found the appearances above ddcribed in 
the ilomach. For, purluing the enquiry about di- 
gdiion, I got the (tomuchs of a valt variety of lilh, 
which all die of violent deaths, and all may he laid 
to die in perfect health, and with their llomueh 
commonly fnllj in thefo animal* we fee tire pro- 
grefs of digehion molt difHndly; for as they lwal« 
low their food whole, that is, without mail ieatton, 
and fwallow filh that are much larger than 


** The firft time that 1 had o.rnfmn to oldirvu mn: 

in fuch as died of violence and lucKi^nSy^ ami in wlntn tlurefor*: 
l could not calitly luppofi* it to he tin* UlW.i of tif ale in tlv* liv¬ 
ing body, was in a man who had UU fkuil fractured and wa$ 
killed outfight hy cm« blow ot a poker. JuU before tbit* ,.ceidt in* 
lie had been in peifcdt health, and had taken u beany fnpp.’r «>f 
cold meat, diode, bread, and nU\ Upon opening ^ h ' uu* 
dmm % f found that the ftomadi* though it dill contained a 
deal, was diiiulved at us gtont end, anti a wmftrfrvaWc puit of 
thdu it* content lay look in ihv general cavity ol the b it\, 
This appeal ance pu/f/ded me very mucin Tin* Lrmnl ti ne 
was at Sr, George’s f tnfpxui, in a man who drd a lew linm-; 
after receiving a Wow on tm head, which (radmed hi* Hull 
likewifr- From thole two caib, among other camjedurcr* ahum 
in If range an appearance* 1 began t#’i’ulp %'i that it wi^ht hr 
peculiar to calcs of fradfcured fkulU $ and therefore, whenever I 
had an opportunity, I ejtamimsd the ifamaclt in every perfon who 
died of that accident : but I found many of them which had not 
tfeia appearance. Afterwards I met w*th it in a foJdier who 
had mm hanged* 

the 
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She ditching part of the flomach can contain (the 
lhape of the fifhl’waliowcd being very favourable 
for this enquiry,)' we find in many inflanccs that 
the part of the (’wallowed ftlh which is lodged in 
flic digeiting part of the ftomach is more or Ids 
difiblvcd, while that part which remains in the 
ufopLigus is perfectly found. 

And in many of thole I found, that this diges¬ 
ting part of the flomach was itfelf reduced to the 
lame difiolved lhite as the. digefted part of the, 
food. 

Being employed upon this fubjeCt, and there¬ 
fore enabled to account more readily for appear¬ 
ances which had any connection with it, and ob. 
ferving that the half-dillblvod parts of the fto- 
maeh, &e. were limilar to the half-digeftod food, 
it immediately l'truck me that it was from the pro- 
cds of digeflion going on after death, that the 
ihunach, being dead, was no longer capable of re- 
lilling the powers of that menftruuni, which it- 
lelf had formed for the digeliion of its contents;• 
with this idea, 1 let about making experiments to 
produce thde appearances at plealure, which 
would have taught us how long the animal ought 
to live after feeding, and how long it fhould re¬ 
main after death before it is opened;, and above 
all, to iind out the method of producing the 
grcatdl digdtivo power in the living flomach: but. 
this pursuit led me into an unbounded field. 

Theic appearances throw confulerablelight on the 
prineiplesiof digeftion; they fhewthat it is not me¬ 
chanical power, nor contractions of the flomach, nor 
heat, but fomething fccreted in the coats of the. 

flomach, 



[ +54 ] 

ftottxach, which is tin-own into its cavity, and 
there auimuliics the food or alii mi late:; it to the 
nature of the blood. The power of this juice is 
confined or limited to certain fubflanees, rlpuially 
of the vegetable and animal kingdoms ; and al¬ 
though this menftruum is capable of acting inde¬ 
pendently of the flomach, yet it i; obliged to that 
vifeus for its continuance. 

w In all the animals, whether carnivorous or not, upon which 
I made obfermions or experiments to diicnver whether or not 
there was an acid in the flomach, (and i tried this in a gic.it 
variety,} I conftantly found that there was an acid, but not a 
ftrong one, in the juices contained in that vtfm in a natural 
ftate. 


XXXII. £*. 
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XXXII. Experiments and Obfervations on 
the Waters of Buxton and Matlock, in 
Derbyshire, by Thomas Percival, of Man- 
chefter, M. D. and F. R. S. 

Reatt Juno 2$, rT"1 H E water of faint Ann’s-well is 
l77 *’ X. found, by analyfis, to contain cal¬ 
careous earth, foffil- alkali, and fea faltsbut in 
very fmall proportions: for a gallon of the water, 
when evaporated, yields only twenty three, or twenty 
four grains of lecliment. It flrikes a light green 
colour with iyrup of violets, differs no change from 
an iufufion of galls, from the fixed vegetable alkali, 
or from the mineral acids; becomes milky with the 
volatile alkali, and with Saccharum Saturnij and lets 
fall a precipitate on the addition of a few drops of 
a lbhttion of filver, in the nitrous acid. The lpccific 
gravity of this water is precifely equal to that of rain 
water, when their temperatures are the fame j but, 
it weighs four grains in a.pint lighter, when firft 
taken from the fpring. The heat of the bath is 
about Kit degrees of Fahrenheit’s thermometer; that of 
Saint Ann’s well, as it is a fmaller body of water, and 
exp.oled to the open air, is fbmewhat Jefs. The water 
is tranfparent, fparkling, and highly grateful to the 
palate 

* 1 am Indebted to the information of the worthy phyfician 
who attends at Buxton, for fome of thefe fads. 

In, 
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In October 1769, I parted a few days at Buxton j 
and during my (lay there a mu fed myfclf with the 
billowing experiments on the cfie&s of the water of 
bairn Aim's well, on my pulfe. 


E X P K R r M V, N T I, 

October T2, eight o'clock in the morning. The 
day cold and moift, my pulle beat 84 flrokcs in a 
minute ; I drank at the well, the third of a pint of 
•witter, and, tiling every ncccfiary precaution, exa¬ 
mined my pulle at certain intervals of time j in five 
minutes, pulfe 80, in ten minutes pulfe 80, fuller and 
.harder; in twenty minutes pulle 85 ; in half at* 
hour pulle 90. 


' EXP 1' RIM'! n t II. 

Eleven o’clock in the forenoon, two hours after 
breakfaff, the air warm and ferene, pulle 90; I re¬ 
peated the draught of water. In ieven minutes pulle 
109; in fifteen minutes pulfe 103 ; in thirty minute;, 
pulle 100, head-ach ; in an Incur and a half pul ic 9 5, 
hcad-ach abated. 


Experiment III, 

‘Odlobcr 13, eight in the morning; the day cold, 
pulfe $ 2 } I drank the quantity of water above-men¬ 
tioned ; in five minutes pulle 86; in fifteen minutes 
pulfe 86, full and hard; in twenty minutes pulle 
too; in half an hour pulfe tjz, 

From the firft and third experiments, it appears 
that the eoldnefs of the morning counteracted for a 
time, ifoe effeds of the Buxton water; and reduced 

the 
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the vibrations of my pulfe from 84 to 80, and from 
92 to 86. But the ftimulus of the water foon be. 
fame fuperior to the fodative powers of the cold to 
which 1 was cxpnfed ; lor within the (pace of half 
aii hour my putle role to 90 in the fidl, and to 100 
llrokes in the focond trial. At eleven o’clock be¬ 
fore noon, when the air was warm and ferene, the 
water in a much fhorter time excited its force, in- 
crcafing the velocity of my pullc from 90, to 109 
vibrations in a minute. Theft* experiments evince 
the heating quality of Buxton water, and fugged: to 
us the precautions to be obferved in the ufe of it. 
Small quantities fliould only be drunk at once, and 
frequently repeated j the belly fliould be kept folublc 
with lenitive Eledtuary, or any other mild purgative 
and at the beginning of die courle, the patient may 
be directed to futfer the water to remain a few fe~ 
conds in the glals, before he i Wallows it. For this 
celebrated fpring abounds with a mineral fpirit, or 
mephitic air, in which its ftimulus, and indeed its 
efficacy rcfidcs, and which is quickly diffipated by 
expofure to the air. 

The honourable and ingenious Mr. Cavendifli has 
flicwn by his Experiments on Rath bone Place water* 
Pb, Tranfa&ions, vol. LVII, that calcareous earths 
may be rendered folublc in water, by furnifhing them 
with more than their natural property of fixed air. 
And it has lately been difeovered that iron alfo may be 
lufpended by this principle, in the fame menftruum *. 
It appeared therefore highly probable to me, that a 
chalybeate impregnation might with great facility 


* Vltl. Mr, Lane's experiments, Ph. Tranfaclitms, Vol. LIX. 

Vot. LX. II, Non be 
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he communicated to the Buxton water, when frcfli 
drawn from the fpring; a quality, which in many 
cafes would add greatly to its medicinal efficacy, I 
fuggefted the trial to Mr. Buxton, a very'worthy and 
fcnliblc apothecary near the wells, who has lately 
at my requeft made the following experiment. 

Exp h r i m k n t IV. 

A quart bottle containing two drachms of iron 
filings, was filled by itnmeriion, with the water of 
Saint Anne’s well, corked and agitated hrifitly under 
the furface of the water: it was then iufrered to re¬ 
main in the well till the filings had fublidtd, when 
the water was carefully decanted into a half pint glals j 
to this were added three drops of the tindureof galls, 
which immediately occasioned a deep purple colour, 
and tranfparency was prefently refiored by a few drops 
of the acid of vitriol; evident proofs that a filiation of 
the iron was efFeded in a few minutes. The water 
alfci without the tin dure of galls had n chalybeate talk*, 
and left an agreeable aftringcncy on the palate. 

By this experiment, it appears that a warm chaly¬ 
beate abounding with a mineral (pint, and grateful 
to the tafte, may with very little trouble be obtained. 
And this method of impregnating the Buxton water 
with iron, mult mercale its tonic powers, and in 
many cafes improve its medicinal virtues. It is :t 
common practice to join tiu* u/e of a chalybeate 
fpring in the neighbourhood of St. Anne’s wed, 
with that of the Buxton water; but, the litperiority 
of the artificial mineral water muft be apparent, if 
we Oonfider its agreeable warmth, volatility, levity, 
and gratefulness''to the palate. 
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Buxton bath is very frequently employed as a tem¬ 
perate cold bath. For as the heat of the water is 
about fixteen or eighteen degrees below that of the 
human body, a gentle fliock is produced on the firft 
immerfion, the heart and arteries are made to con¬ 
trail more powerfully, and the whole fyftem is 
braced and invigorated. But this falutary operation 
mun; be greatly diminiflied, often indeed more than 
counter balanced, by the relaxing vapours which 
copioufly exhale from the bath, to which the pa¬ 
tients are expofed during.the time of drefling and un- 
drefling. A feparate room is indeed provided for 
the ladies j but the gentlemen have no other accom¬ 
modations than what the vault affords in which the 
bath is contained, and are therefore liable to all the 
inconveniences ariiing from warmth and moifture,, 
June 12, 1772, the mercury Hood in the (hade 
at 65, but in this vault quickly arofc to 78 degrees. 

Experiments on MATLOCK WATER. 

Experiment I. 

A thermometer made by Dollond, and graduated 
according to Fahrenheit’s fcale, was expoled for a 
fuilirient length of time, to the fteam of the wa¬ 
ter, as it gnfhes from the rock, and alfo immerfed in 
the bnfon that receives it. The mercury rofe to 66 
degrees. 


Experiment 31. 

Six drops of Sp, Sal. Ammon, vol. were poured 
into a glafa of the fpring water, which contained 
Nnu 2 about 
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about the fixth of a pint; a very flight cloud inefs 
immediately enfued, but no precipitation was after¬ 
wards obicrvable. 


Experiment JIT. 

Six drop 9 of a folution of fait of tartar oecafloncc! 
a cloudinefs, juft perceptible, in the lame quantity of 
water; no precipitation enfued. 

Experiment IV. 

Six drops of a folution of faccharum fatnrni im¬ 
mediately produced a milkinels in the water, but 
no fenftble precipitation. 

Experiment V. 

Six drops of a folution of ftlver in the nitrous add 
inftantly occafioned a milkinds in the water; and 
after Handing an hour, a grej? powder was obierva- 
ble at the bottom of the glafs. 

Experiment VI. 

Ten drops of the infufion of galls neither pro¬ 
duced any change of colour in the water at the 
time they were added, nor wa’s the flightdl purple 
hue perceptible two liours afterwards. 

Experiment VI f. 

A piece of paper befraeared with fyrup of violet* 
«m dipped into a glaf* fall of wafer; no change of 
colour enfued. 


Expe- 
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Experiment VIIT. 

Another piece of paper, moiftened in the fame 
manner with the fyrup, was placed over a glafs of 
water, as toon as it was taken from the fpring. The 
paper iufferetl no change of colour, although it re¬ 
mained an hour upon the glafs. 

Exprriment 'IX. 

My pulfe beat Strokes in a minute, at the time' 
when 1 drank a half pint glafs of the Matlock wa¬ 
ter; in 20 minutes my pull'c rofe to 86in half am 
hour after they funk to 82, and continued to vibrate' 
the fame number of times for an hour, which was. 
as long as I thought it was neceflary to examine' 
them. 


Experiment X.. 

The mercury in the thermometer, when immerfed’ 
in each of the baths, Hood at 68: in the river Der¬ 
went, which flows through the valley of Matlock, 
at 52. Thcfe experiments were made in the month, 
of June 1772, and the weather was warm.. 

Experiment XI;, 

A four ounce phial, after being accurately counter- 
poifed in a very nice balance, was filled to the brim< 
with diftilled water, which weighed three ounces, 
four drachms, forty five grains and a half. The fame- 
phial, exadtly balanced as before, was then filled to. 
the brim with Matlock water, of the fame, tem-r. 

peratw*' 
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pcrature with the diftillcd water, width weighed 
three ounces, four drachms, and forty iiv grains. 

Matlock water is grateful to the palate, and of an 
agreeable temperature, hut exhibits no marks of any 
mineral fpirit, either by its tafte, fpaikling appeal- 
anec in the gluts, or by the chemical tell employed 
in experiment {>. The fccoml and third expeii- 
ments lhcw that it is very lligluly impiegnatcvl 
with Sclcnitcs or other earthly tiilts; and of this it-, 
.comparative levity affords alto a further pi oof: for 
it weighs twenty-fix grains in a pint lighter than 
the Manehefter pump water*, and only lour grains 
heavier than diftilled water. The precipitation of a 
grey powder, by the adding of a folutitm of diver 
Sn aqua fords to the water, renders it probable that 
a fmall portion of fea fait is contained in it. For 
the powder is found to conlilt of the particles of 
.diver, combined with the muriatic acid, which is 
feparated from .the foil'll alkali by the ihperior affinity 
the nitrous acid bears to it and thus a double elec¬ 
tive attraction takes place in this experiment. 

This water is faid to contain iron, but the after- 
tion is at lead rendered doubtful by the 6th ex pet i- 
tnent, which was made with the utmoll aeon.icy » 
and I am inclined to think, that it is entiicly with¬ 
out foundation. The fpring is juftly celebrated lor 
its efficacy in hxmoptoes j"and hence it may have 
been too haftily concluded that it poftcllh limn: 
flight degree of ftypticity, by means of a chalybeate 
impiegnAtion, 

• *:V 14 « the author’* treatife on the pump water of Manchrf- 
Ur. Effaya medical and experimental, p«ao7. ad edit. 

The 
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The 9th 'experiment, which my Ihort flay at 
Matlock would nc^allow me leifure to repeat, af¬ 
fords a prefumption that the water is not poflefled of 
any ftimulating powers 5 for the (mall increafe of 
quickncfs in my pulfe, on drinking half a pint of 
it, may be afcribed more to the quantity received 
into the ftomach, than to the heating quality of 
the water. 

The Briftol and Matlock waters appear to refera¬ 
ble each other, both in their chemical and medici¬ 
nal qualities. I have examined and compared them . 
together by the teft mentioned above, and fo far 
as fuch trials may be be deemed conclufive, there 
feems to be no other than the following flight dif- - 
fcrence between them, 

Briftol water becomes a little more milky on the 1 
addition of a folution of fixed alkali, and of Saccha- 
rum Saturni than that of Matlock; the former alfo • 
weighs near a grain in a pint heavier than the latter. . 
Is it not to be lamented therefore, that fo little at- • 
tendon ^ is paid to Matlock, even by the phyficians-; 
who re fid 6 in the neighbourhood of* it? In-hedtic; 
calcs, hajmoptocs, the diabetes, and other diforders, . 
in. whicli the circulation of the blood is rapid and 1 
inegolar, 1 fhould apprehend that Matlock, water, , 
on fomc accounts, claims the preference to that of 
JBnflol; for it is. Jels dilpofed to quicken the pulfe,, 
and may therefore be drunk- in larger quantities.. 
lint it tnuft be acknowledged that the climate'of 
Briftolis fuperior.to that of Matlock, .acircumftancc : 
of the higheft: importance to confumptive patients.. 
Situated in a deep though delightful valley, and fur- 
roumiecl by very high mountains, the. fun difappears ■ 
r ' at.' 
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at Matlock earlier in the evening?, the jog*-are 
longer in difpcrling, and it m«y be prdumed that 
rain falls here more frequently and copit >ullv than 
in orher place?. For at Catlworth, which is eu- 
tompailed alio with hills, and is about ten intJes 
dillant, in 1764, 1765, 1767, and 176;*, ah >ut 33 
inches of ram iell at a medium each year. 

The following table exhibits a comparative view 
of the different temperatures of Bath, Buxton, Bnl- 
tol, and Matlock waters, mealiired by Fahrenheit’s 
thermometer. 

* BATH. 

King’s Ikth Pump m* 

Hot Bath Pump 114I 

Orofs Bath Pump 110 

* B R 1 S T O L. 

Ilot Well Pump 76 

BUXTON. 

Bath 

St. Ann’s Well 81 x 

MATLOC K. 

Baths , OS 

fepring 6 6 


* Vid. Mr, Canton'* experiment*, Fit. Tranf. Vol. I.VIJ. 
p. 303 . 


XXXIII, 8 m 
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XXXIII. Some Accoimt of a Body lately 
found in uncommon Prefervation , under 
the Ruins of the Abbey, at St. Edmund’s- 
Bury, Suffolk; with Jome Refie&iom upon 
the SubjcSl: By Charles Collignon, M. D . 
F. R. S. and Profejfor of Anatomy at 
Cambridge. 

O 


Hcul Jutw 15, TN the month of February laft, fome 
> 77 -«- j| workmen, digging among the ruins 
of the above abbey, difeovered a leaden coffin, lup* 
pofed, from fome circumftances, to contain the re¬ 
mains of Thomas Beaufort, Dake of Exeter, uncle 
to king Henry the Fifth. As it certainly was buried 
before the diublution of the abbey, it muft have been 
there between two and three hundred years. It was 
found near the wall, on the left-hand fide of the 
choir of the chapel of the blefied Virgin j not in- 
doled in a vault, but covered over with the common 
earth. Upon examining the appearance of the body, 
the following circumftances were remarkable, as com¬ 
municated to me, by an ingenious furgeon, on the 
fpot, Mr. Thomas Cullum. 

« The body was inelofed in a leaden coffin, fur- 
rounding it very clofe, fo that you might eafiiy diftin- 
Vot. LXII. O 0 0 guiHi 
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guifh the head and feet. The corpfe was wrapped 
round with two or three large layers of cere-cloth, 
foexadly applied to the parts, that the piece, which 
covered the face, retained the exai‘1 imprdfiim of 
the eyes and noil*. The dura mater was entire. The 
brain was of a dark afh colour, with fume remaining 
appearance of the medullary part. The coats of the 
eye were flill whole, and had not totally loll their 
gliftening appearance. There was about half a pint 
«f a bloody-black water in the thorax; and a tnala 
that feemed to be part of the lungs. The pericar¬ 
dium and diaphragm were quite entire. The abdo - 
ni’mal vifeera had been taken out very clean, and the 
integuments and mufeles (luck very dole to the ver¬ 
tebra; of the back. This cavity looked frefher than 
that of the thorax. 1 cut into the pfoas irngnus, 
■where there were evident marks of red mufcnlar fibres. 
The other mufeles had loft all their red colour, and 
were become of a dark brown. The tendons were 
ftill ftrong, and retained their natural appearance. 
The hands, which are preserved in fpirits, retain the 
nails. There were feme very final! holes in the 
coffin, out of which had run fome bloody water, of 
an often five fmell. All the principal blood-vcfiels 
mutt have been cut through, in taking out the ab¬ 
dominal vifccra: and if no ligature was made upon 
the vcifels, their contents would deape, particularly 
as ufliitcd by the preflure of the evre-duth, which is 
of confiderable weight, and, doululcls, put tm hot. 
This fluid running out of the coffin, upon its being 
moved, might oecafion the fufptcion of the body 
being put in pickle," 


Thus 
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Thus far Mr. Cullum’s account, by which it ap¬ 
pears, that the vifcera of the abdomen had been taken 
out, fo that the greateft part of the blood, he ob- 
fervcs, did probably flow out, during that opera¬ 
tion, from the mouths of the divided vefiels, and 
whofc diameter is confiderable. This would greatly 
reduce the quantity of the fluids. The holes in the 
coflin, if purpofely made, would feem deflgned to 
let out extravaiated or tranfuding fluids j but arc ir- 
roconeilcable with the notion of the body being in 
pickle. If the holes were accidental, the notion of a 
pickle may flill be allowed. Might not the cere¬ 
cloth, impregnated, perhaps, with gums or refins, 
and, from its taking fo exadt animpreflion, moft pro¬ 
bably laid on hot preclude the external air; and, if 
done immediately after the party’s death, obviate the 
depofition of eggs, or incapacitate them from ever 
hatching ? The lead grafping clofe, would co-oper¬ 
ate with the cere-cloth in the exclufion of air and in- 
fedhs. 

We have undoubted accounts of bodies found very 
little changed, after long interment, where there was 
no appearance of any art having been ufed. And there 
is no doubt fome conftitutions are more prone to pu- 
trefa&ion after death than others; thefe circum- 
flanccs may be dependant on the age, fex, and laft 
difeafej to which predifpofing caufes, thus attending 
perfons to the grave, are to be added the foil and fi- 
tuation in which they are depofited. Could we be 
mailers of all thefe particulars, in the few dead bodies 
hitherto difeovered greatly free from the ufual putre- 
fadtion, it would lead, perhaps, to the probable 

0 o 0 2 caufe 
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caufe of the phenomenon, and point out a proper 
method of imitation. And till that is done, it is 
difficult to know how much merit is to be affigned 
to the art or myflcry of embalming, and how much 
to the power of natural caufcs. 


XXXI?. A 
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XXXIV. A Letter from Richard Pulteney, 
M. D. F. R. S. to William Watfoa, 
M. D. F. R. S. concerning the medicinal 
EJfe&s of a poifonous Plant exhibited injlead 
of the Wtater Parfnep » 


Dear Sir, 

Read July <), QOME circumftances having lately 
lll% " |j come to my knowledge, relating to- 
the effects of a poifonous plant, I thought them? 
rather too remarkable not to merit further notice 5 
and, I addrefs them to you with the more propriety* 
as you have already laid before the publick fome ob~ 
fervations * concerning the deleterious qualities of 
the plant in queftion, which holds a diftinguilhedi 
place among the poifonous ones that are indigenous, 
in Britain. 

Mr. H——n, an attorney of this place, now up¬ 
wards of forty, at the age of fifteen, began to be? 
affedfed (after taking cold upon violent excrcife, as 
he thinks) with what is ufually called a fcorbutick 
diforder j which fhewed itfclf more particularly on. 
the outfides of his arms, about the elbows, and, on 

* See Philofophical Tranfaflions, Vol. XLIV., p. 227. and; 

YqU L. p. 856. 

the.* 
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the outfides of his legs, from the knees to the ancles, 
as well as in blotches upon other parts of his body. 
It had the appearance of a dry branny fcab or fourf, 
which every night fell off, more or Ids, in leaks, as 
is dual in leprous cafes. At times it puffed out 
more than ufual, and thickened the integuments of 
the limbs conliderably, after which the leparation of 
fealos would become very abundant. 

For fcveral years pafl he had been trying a variety 
of things commonly recommended in Inch cates, 
particularly the quack medicine known by the name 
of Marcdant’s Drops, which he continued for near 
a twelvcnfionth, without finding the lead feniible re¬ 
lief : alio an electuary of Flos l'ulphuris and Cremor 
tartari, which he had perfevered in for near three 
years, without finding any other alteration, than 
that of its preventing cokivenefs, to which he was 
habitually fubjeft. 

In the winter 1770, this diforder incrcafcd upon 
him very rapidly, without being aide to affgn any 
rcafon, from any accident that had happened to him, 
or from any irregularity of his own in point of regi¬ 
men, in which he was always very exaff. At this 
time, befides the farther fpreading of the eruption 
itfelf, the integuments of the kgs thickened very 
much, and the limbs Iwellcd to fuch a degree, as 
to render him unable to walk. The quantity of 
branny feurf and fettles thrown off, at this time, was 
very great; he fays u handfuls might have been 
taken out of his bed every morning,” 

In this unhappy fituation, even loathfome to him- 
felf, it was recommended to him to take the juice of 
water parfoep, in the quantity of on© common table* 

fpooniul 
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fpoonful every morning, failing, mixed with two 
fpoonfills of white mountain wine. 

Accordingly, about the middle of January .1771, 
he procured a half-pint phial of what was fo called, 
by means of the perfon who had recommended it, 
and who had allured him that he had been greatly 
relieved, in a fimilar diforder, by it. 

The firft fpoonful he took did not begin to give 
any great uncafinefs for two hours, but after that 
time, his head began to be affeded in a very extra¬ 
ordinary manner ; a violent ficknefs foon fucceeded, 
and violent vomiting ; and, after he was put to bed, 
there came on cold fweats, and a very ftrong and 
long-continued rigor, fo that the people about him 
thought him dying for fomc time; but, in a few 
hours, all thefe fymptoms wore off. 

Such, however, had been the inveteracy of his 
diforder, and fo ftrong his defire to find relief, that 
he determined not to defill; and, after having 
omitted his medicine for one day, he repeated it, in 
nearly the fame dofe, and with fimilar efiefts as 
to ficknefs and vomiting, though the uncommon fen- 
fation in his head, and the iucceeding rigor, were 
by no means fo violent. He had refolution enough 
to continue this dole every other morning, for more 
than a fortnight, and then reduced it to three tea- 
Ipoonfulls which was juft the half of the firft dofe. 

Before he had taken this juice one month, he 
■was fenliblo of a very great change for the better; 
encouraged, therefore, by thefe appearances he per- 
fevered in its uie until the middle of April, by 
which time his fkin, though not quite cleared, yet 
bad ccafed to throw off any more feurf, was be¬ 
come 



[ + 7 = ] 

come foft, clean, and well conditioned, and, as he 
has repeatedly allured me, he got then into a much 
bettor conditioned Hate, then he had experienced tor 
many years before. 

From iirll to lad, this juice never purged him; 
though he fays, even in its reduced dole, it never failed 
to oecation a diz/mds of the head, a naulea, and 
ikknefs, which were not infrequently iueceeded by 
a vomiting, that always inlhntly relieved his head. 

From the middle of April to the middle of June, 
be detilled from the ule of the juice, but, in its Head, 
drank every morning for brcaklall, the infulhm of 
the leaves of the fame plant, which, he fays, is 
like common bohea tea. The anfuiion feldom oc- 
caftoned naui'ea, or lkkucfs, but always brought on a 
fmall degree of vertigo, and in a flight manner pro¬ 
duced the effects of intoxication from liquor. 

In June he went to J larrowgato, as he had dc* 
fig tied in the futnmer before. Upon firit drinking 
and bathing there, he thought himfelf worfe j and 
his eruptions, having gradually increafcd during the 
two months that he flaid in that place, he was 
convinced that thole waters were of no real lervicc to 
him. On his coming home, he returned to the ulc 
of the infufaon, and he allures me, that he again 
found, even by that weak preparation, a very fpeedy 
alteration for the better. From that time, he con¬ 
tinued it ever flnee, until his flock of the herb was 
exhaufted ; his fkin is now fo very little alleged, that 
he has but here and there, upon his arms and legs, a 
very imall appearance of his diforder. 

Upon qveflioning him relating to the fenlible 
qualities noI* this medicine* he lays again, that he 

pm'- 
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particularly remembers that it never once purged 
him; not even the firflt dole, which had lb nearly 
pinioned him. He does not think that it increafed 
the ienfible perfpiration, but is convinced that it was 
diurotick; and adds, that he thinks it occafioned, 
befidcs the increafed flow of urine, a copious fedi- 
ment in it, and which he believes was always want¬ 
ing before. 

This is the plain, narrative of the fa£t. He has 
allured me that no medicine or regimen, among the 
great variety that he has tried, ever had any fenfi- 
ble died upon his diforder before ; and that nothing 
but the very early and fenfible relief he experienced 
from this juice, could have induced him to perfevere 
in its uie, under fuch uneafy feelings, as it never 
failed to produce. Indeed, he makes nothing of 
the lighter effefts of the infuflon, from which, 
however, he thinks, he has likewife reaped no fmall 
benelit. 

'This cafe, the nature and inveteracy of his dif¬ 
order, being well known among his neighbours, 
was much talked of, and railed the curiofity of many 
people. When I firfl: heard of it, and was inform¬ 
ed of the fmallnels of the dole, and its virulent 
operation, I could foarcc doubt that the juice of 
ionic other plant bad been adminiftered inftead of 
that of the water parihep, which we know to be a 
fife and harm let’s vegetable j medical writers having^ 
dirc&cd its inice to be drunk, even to the quantity of 
four ounces for a dole : and as 1 know, the Omanthe 
o'oeata, hemlock dropwort, to be exceedingly plen¬ 
tiful in this country, ib much, as to be more ea!by¬ 
product! than the water parincp illtslfj I thought it 
Vv>t»* LX 11 , P p p probable 
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pmhihle that tlr.t plant 1ml been tiled In its tb-ad, 
IJpott getting ;i ip.citnen, it appealed licit th‘;; hid 
been indoe<l the ; as alio, ujv>n farthu *.;npu‘y, 
tlvat it was tin.' iuieo of the mut only, a. d not of 
the leaves ami (talks, that had been ndmhnth'n.d. A 
might hero olilirvt 1 , that the vxprditon in at the 
root !;> not to he depended upon alter the plant h; 
advanced toward:; its flowering ll.it*,-, as the mot 
then becomes light, (pungy, and ahuull dettitute of 
j"iec. 

Ir yon judge this cafe not improper to he laid 
before the Royal Society, you will *lo me the honour 

of prelcuting it. Mr. II-—n himle’f h i • mm. h 

convinced o’r the dlUaey of the medicine, that ir- is 
deiirout, of its being known to the world. 

I do not enter into any reafoning on thi< occur¬ 
rence j 1 relate it only as a fat, ami defile it may- 
have no more weight than evuy judicious phdhian 
knows in <iue to a tingle inllame. l lew tat it may 
he projK-r to give tins juice a farther trial, I will 
not take upon me to determine j hut mull, tv* an 
eiK'ouivgenwut to any who may chute m untuie 
upon ir, mlorm them, that it has nut on all jvtlotts. 
to much p. uer in producing tunica and lie hue is 
in the c.tle hue Ivlote us. 1 am, 

il I R, 

wi.h great dhvm, 

Your obliged humble fervanf, 

K. Puhcm*)*. 

P. S. 

7 


niun.l. 1,1, 

Mttuli i«, IJJ4* 
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P. S. Mr II———— is defirous that it fhould be 
known, that he " tried very fruitlefly, 
among other methods, the drinking of 
tar-water and fea-water, of each of 
which, h.' fays, he did not drink lefs 
than an hogihead.” 


t’pp 2 


XXXV. April 
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XXXV. April ci, 177.1. A'\/’(v./A*,vv.c r.;; 
tV'o JX : /'{'/<’■£- A'i m//,:.!■, •: hi eh J 
iVi edds vrre made avreealde tv a l'dm of 
the AVrmW Mr. ‘Mitchell, J { . A’. S. 
Mil or of l hornhill in Yotl, fibre, and exe¬ 
cuted for the Board of I, vftiaf by Mr * 
Edwiud Nuirnv, of Cornhil), London. 


Ro;ul July 9, rp 11 E magnetic needles were twelve 
l77 "" JL inches Jung,, and their axes (the 
ends of winch were of gold allayed with topper) 
reded on friction-wheels of four inches diameter, 
each end on two Jri&ion-wheels, which wheels were 
balanced with great care. The ends of’ the axes of 
the !rh*tion»wheels were likewife of gold allayed 
with copper, and moved in (mall holes made in 
beli-metal; and oppofite the ends of the axes of the 
needles, and the fnClion*wheels, wear fiat agates, 
finely poliihcd. Each magnetic needle vtbi sited in 
a circle of bell-metal, divided into degrees and half- 
degrees, and a line palling through the middle of 
the needle to the ends pointed to the diviliotu*. The 
minutes let down in the experiments were, by edi- 
mation, as the third of half a degree is counted tern 
minutes. The inf!fitments were carefully placed, f<> 
that the needles vibrated exactly is the magnetic 

meridian. 
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meridian. The two needles were nearly balanced 
before they were made magnetical; but, by a curious 
contrivance of the Reverend Mr. Mitchell of a crofs 
fixed on the axes of the needles (on the arms of 
which were cut very fine ferews, to receive fmall 
buttons, that might be ferewed nearer or farther from 
the axis), the needles could be adjufted both ways, 
to a great nicety, after they were made magnetical, 
by reverfing the poles, and changing the fides of the 
needle. 

l'irfi: fet of experiments made by Edward Nairne, at 
his houfe, N° 20, Cornhill. 


72 20 
72 20 
72 20 
72 20 
72 20 
72 20. 

Second fit of experiments, with that fide of the in- 
firument to the Eaft, which was to the Weft in 
the firft oblervation. 


72 10 
72 15 

72 45*1 Here the ends of tbe axis touched the 
72 45 J agates, 

72 5 

>a. 


Third 
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Third lot of experiments', in which the poles of the 
needle were reverted, but the lame inf: of the 
infirtimont to the Kail, as in the Jeeosa'. lit of cx~ 
pci intents, and the. needle rather more tnagnetical, 
being touched with u larger let of magnets. 


7 2 3 ° 

72 30 

72 30 
72 30 

7 2 3 ° 

72 30. 

Fourth fet of experiments, viz. tire fame fide of the 
inftrument to the Baft, as in the lull let of expe¬ 
riments. 


72 10 
72 10 

72 15 Obfervcd by Mr. Wales. 
72 10 
72 10 
72 10. 


Fifth experiment, viz. the fame end of the needle 
made North, ns hi the lirfi fet of experiments, 
and alfo the lame fide of the infirument to the 
Well, as in the firffe fet of experiments. 


72 20. 


Experiments 
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Experiments made April 22, 1772, with the other 
Dipping- needle, the inftrument being put in the 
fame place, and with great care, in the magnetic 
meridian, the needle pointed as under. 


7 2 15 

7 z 10 The poles of the needle changed. 

fThc fide of the inftrument to the 
72 20J Kaft, which in the firft obfervation 
l was to the Weft. 


Left any thing magnetics! fhould have aftedted the 
needle in Mr. Nairne’s houie, he took this inftru- 
jlicnt, and placed it in the middle of a large room 
belonging to the London Aflurance in Birchin- 
Lanc, and then the needle pointed to 


72 10 or 15 
72 20 

72 30 The poles of the needle changed. 

("The fide of the inftrument to the Eaft, 
72 io*| which in the firft obfervation was to 
l the Weft. 

The dipping-needle brought back to Mr. Edward 
Nairne’s, and put in the fame place as before. 
Hood at 


' 2 jo -f. 

1 


The 
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In the foregoing experiment!;, the needle was 
railed to an horizontal polition, and left to vibrate. 
It was between X or 9 minutes beibic tb'- vibration 
coaled. 

The needle brought to an horizontal polition, ami 
©no grain ami a lull I.ml on the exuuoity of the 
South end, was »<'t iutHricnt to keep it in an hori¬ 
zontal P' >li'ton; but tho .Worth eml pniot.d to 
35' ?</. One gram and truce quarters uni on the 
exttemity of toe South tod of *!.o medic, was more 
than iullkient to keep it in an horizontal polition, 
the South end then pointing 6" 45' below o. 

It having been judged proper to have a Drawing 
of the Dipping - Needle, the following Plate 
[Tab. XJIJ.J has been made, wherein 

A A Rcprcfeuts the needle.. 

B H The t oils of the axis reflm;> on the fiiillion-wheels, 

CCCC 'I'he hnn iiidion-wlieels. 

I)I)D Where tin upate caps aie iet in, 

K K K The divided v jute ol bell-metal. 

F F FF The cmU of the cruft for .uljutlinp: the needle, 

GG Two levels, whereby the line of o device# of the infliit- 
ment is fa hoi i/.ont.il. 

U The jHipauiiajl.tr axis, whereby (he iitllmmenf iiuv hi* 
turned, that the divided face of the circle mav limit the Fall 
or Welt. < 

I All index fixed to the put pend tcular axis If, and which p> inf; 
to .111 Ojipnfttc line on the hmi/.mtta! {date K, when the i»- 
fliument }•» turned hall'round. 

1,1/1,F Four adjufiiug fen w» to fet the infliumettt hmi/.ontal. 

One oj ilu'in i. hid behind the ein fr. 

MM M M S rew. which hold on the gluts coven, to keep (he 
needle ftouj being tMurbcd by the Wiiid. 
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INDEX 

T O THE 

Sixty-Second V GLUME 

OF TIIE 

Philofophical \TranfaSiions .. 


A. 

A C ETO VS fermentation, its efie&s, p. 244, 

"* l Achatcl, Mr. his letter on fwallows found annually 
torpid in the Rhine, p. 297. 

Adds do not afiUt in curing air fpoiled by putrefaftion, 
n. so j, 

Aaanfon, Mr. his account of European fwallows caught 
near the African coafl, examined, p. 277. Ilis miftake 
about Canary birds, p.278. Ilis inaccuracy about the 
Roller, p. 32 r. 

Air artificial, obfervattons upon different kinds of it, 

, p. 147, 148. No kind a condu&or of ele&ricity, 
p. 174, See Fined, Inflammable, Nitrous. 

\W,Lm Q q q dr 
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Air dim ini died by a mixture of iron filings and brim flour, 
p. 207, 208. Very noxious to animals p* 200. 

Air infe&cd with rcfpiration, p. uKr. Uniiicaisl'ul trials 
to reitore it, p. 183, 184, ike. Is the lame with air 
tainted with animal putrda&ion. p, 180, 18;. Diiicr- 
entirom, though analogous to, fixed air, p. is::, rb’y. 
Not fatal to lcveral infects, p, uji. Ctued by vegrta* 
tion, p. j93,ike.; and probably by a mixture ol iixui 
air, p. 204. 

Air in Ireland, and likewife in England, obl'erved to be 
in a confiant Hate of pofitivc electricity, during winter, 
p. 138. Probably by the clVeCt ol cold, p. t jy. 

Air tainted with the fumes of charcoal, p. 125. Kx- 
tinguilhes (lame, and deitroys animals, p. 227. 

Air vitiated by llame, p. i(u, How much dimiaiflicd 
by it, p. 163. Not altered in its fptvific {'cavity, 
p. 164. Not fatal to animals, p. 1 <*/,. Whether 
rdlorcd by cold, ibid. Is (o by vegetation, p. mo, 
167, &c. 

Angular diftancc between two near land obj.Cls j how ob- 
ierved by Hadley’s quadrant, p. 1 it), 120. 

Animal living, not diilblvcd in the ltomach of another 
animal, p. 449. 

Antipodes our, may have a contrary elc&ru ity in the air, 
p. 189. 

Antium , famous for its worfiiip of the goddels Fortune, 
l>. f> 3 * 

Arijhtk, the author of the opinion about the euckow;; 
tiaving no ndl of their own, p. 322. Did not wtitc 
from bis own obfervadons, p. 32 3. 

Aju'ufmt , the point ol the lungdl in the ecliptic, found, 
p. 438.. 

Ajlranmical obfervationa at Portfmouth, p. 3/i, ke. 

AJlrammal problems iblvcd by Dr. Pemberton, p. 434, 

Atmojfrkn injured by the rcipiratitm of animals ami 
fwtrefaCHon j probably tdlored by vegetation, p, u>8, 

Atmojjtfwml electricity, bee Air, Fogs, MWlrut/j* 

3 ftaktmundd 
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B. 

Bahbnandel, ftrdght of, how difttnguifhed, p. 8o, $i. 

Badeuach, Dr. James, his dcfcription of a bird from 
Malacca, p. r. 

Barker, Mr. Thomas, his meteorological regUter, p. 42, 

43* 

Barrington, Hon. Dai nos, inveftigation of the fpecific 
char [liters of the rabbit, and the hare, p. 4. On the 
periodical appearing or difappearing of certain birds, 
p. 265. 

Beaufort , duke, uncle to Henry V. his body found laft 
year, p, 465. 

Belon, his account of quails found at fea, p. 270. No 
argument for their migration, p. 271. 

Birds , their periodical migration acrofs confiderable ex¬ 
tents of fea, called in queftion, p. 266. Objections 
a gain It this opinion, p. 267. At what height they can 
rile, p. 268. Whether night is a proper time for their 
flight, p. 269. Would want food, p. 29a. Always 
lly aguinft the wind, p. 293. Their difappearing 
during winter, accounted for, p.300, 301. And during 
fuminer, p. 306. 

Bladders not fufficicnt to fccure different kinds of factitious 
air, p. 

Body, well preferved 2 or 300 years after death, deferibed, 
p. 466, &c. 

Bohemian chatterer , a bird, why only feen now and then ? 
p. 3*5* 

Borlafc, Dr. William, his meteorological obfervations for 
%y*¥ p» ^6^, 

Bradley* the late Dr. James, a paper of his, con¬ 
taining directions for ufing the common micrometer, 
p. 46. 

Bt^fon, M. attempts to prove the hare and rabbit to be 
reSkUv diftinct fpecies, from their not’breeding together, 
•v Q^qqz P*9* 
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p, 9. Affirms the firm* of wolves and do;y, p. S, Un ■ 
certainty of' tilt'll* trials, p. 9. Ilis opinion of quails 
leaving Knrope during, winter, examined, p. 27.*, 
'I’lunks th.it one ipades of iwallow i. migratory, p, .\S,\ 
Miilakes the numin for the Iwillow, p, ah’ ;. His ex¬ 
periment on the torpidity of a I wallow fallacious,, 
p- aS p 

Buxton tw'Jcrs aoalyfcd and cx.unin d, p, -p/u 

C. 

Calcination of metals, its tfildh upon air, p. li'*. 

Cal/, John, Klip on an Indian lkctch ut‘ the fig ns of the 
Zodiac, p. 35?- 

Cafcalets , a piattt employed in California to dye in the 
deepcll and molt lading black, p. 5‘h 

Cajlk LoeJ, in the county of Rolx, a tlrnng lulplimrms 
water found them, p. 1 4 . Defcrihed by Ytr, Mat keu/ie 
p, id, 17. Analyfui by Hr. Monro, p. i>’, ly, <Su. 
Mixed with lea-water, becomes DmiUr to that of I l.:r< 
rowgare, p. 24, 

Charcoal) its fumes infeft common air, p. 225, 226. 

Chart of the Red Sea, by Capr. Ncwiand, p. 77, 

Clouds, the nature and degree of their elasticity aivertaiu- 
cd, p, 142, 144, 

Cl:fur of fixed air adminiflered in a putrid fever, p. rlv., 

CottSpm, profHl'ir Charles, on a body iound 2 or jou 
years aher death, p, 4115. 

Cdiinfvti., Mr, his account of {'wallows found at fea ex¬ 
amined, p. 27O. Relict too much upon Mi, Ailardim's 
obiervations, p, -179, 

Cook) Cape, John, his account oi the flowing,o( the ride, 
ill the South Sea, p»i 357, 

Oofs-kills, grown more common ftticc die plantation of 
firs, p, 310, Whether they feed on the kernel* of 
*PSfc8,p, #17. 

Cui&ow, 
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Cuckow , the common opinion about its ncftlings doubt¬ 
ful, p. 299. 3/2. 324, &cc . Never migrates fiom this-, 
ifhind, p. 304. 

D: 

Vcntirius, of the Plmtorian family, defcribed, p. 60., 

//;■-/.Vf a new, defcribed, p. 476. 480. 

'{>4, hi mb; with a wolf, p. 9. 

Ddh/hl , Mr. Pour, his improvement-of Hadley’s Qua«- 
drant, p. 9,*>> etc. 

,!))■« in ted and yellow, p. 56., 


E. 


Ecliptic, the point of the longeft afcenfion in it found,, 
p. 438, The greatdt difference of the arc from its 
oblique afcenfion, p. 444. 

Elder, (erviceable ia preierving plants and trees from in¬ 
fers and flies, p. 3+8. 

Elcttrici/y, the theory of it confirmed by: a late violent 
lightning, p, 134,,135* 0t the air > fo S s > and clouds > - 

p. <38- 14-3.. 

J'Miirc'ixtcr a new, invented by Mr. Henley, p. 360.-, 
Its advantages, p. 36«. 

Mratsfibem-, his fieve miftaken-, p. 329.. Ill explained,. 

p. 330. Retrieved, p, 332. 

Ether imbibes fixed air, p. 156. 


F. 


Fttirnburn taster in Scotland analyfed, by Dr, Monro,-, 

\K 

dementing Iiquots emit a great quantity of fixed air,, 
N 4 L 4 ^» 149, Recovered when flat by a mixture of-ir,-. 
^ p- * 54 *. • 
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p. 154. Contraft a bad fmcll by a icubforption of fixed 
air incorporated with tnher, p. r e,< 5 . 

Fieldfare , where they breed, p. 313,* 314. 

Fixed air how produced, p. 148. Its rflefts upon fer¬ 
menting liquors, p. 149. Pees not inflantly mix with 
common air, p, i,*,o. How incorporated with water, 
p. 151, 1 /i 2. May be of the nature of an acid, p, i >; p 
Is not abfoibed by ice, p. 154, i afal to animals and 
vegetables, p. i ; v/- Cannot foflidcmly Ire retained in 
a bladder, p. 158. May be rendered immifdble with 
water, p. 160, 161. ‘lends to eorredt putrid air, 
p. 204, 205. Set viccabie in putrid dilbrders, p. :.ob. 
257 * 

Flounders have their mouths turned dillercnt ways, p, 30<">. 

Fogs always ocoafion a pofkive cleft rieity in the. air, 
p. 139. Attended with the fmcll of unexcited gluts 
tubci p. 140. How their influence on deftrieal balls 
may be mealured, ibid, and p, 145, 146. 

ForJitF, Mr. John Reinhold, his a< count of the roots tiled 
by the Indians at 1 ludfon’s bay to dye porcupine quills, 
p. 54. His account of fcveral quadrupeds from I fud- 
lbn’s bay, p. 370. And of birds from the fame place, 

• p. 382. His obfervation on the pectinated toes of 
feveral fpecics of the grows kind, p. 397. His Latin 
dcfcripcions of lbnte fence birds from 1 lutlion s bay, 
p. 4 * 3 * 

Fortune, fee Sors. 

Franktyn, Dr* Benjamin, his thoughts on the vegetable 
creation, p, 199. On the attraction of fire by plants, 
p, 234, 

Frefij water, manner of diddling it front fait water at feu 
p, yo. 


G, 

Geeft wild, tire higheft fliers of all birds, p. 268. 

" George 
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George IJlavd y its latitude and longitude, by Capt, Waliis, 
p. 34. Its longitude determined by Mr. Lexell, 
P- 73 » 7 b 

Glafs broken by electricity marked with beautiful colors, 
p. 363. 

Graham , Mr. his remarks on feveral quadrupeds and birds 
found at Hudfon’s bay, p. 370. 

Gmtfes , their genus, may be divided by the form of their 
toes, p. 297. 

Gullet, Mr. Chriflopher, on the effects of elder upon 
infects, p. 348. 

Guns, heard at a vaft diftance on the Red Sea,, by the 
pilots at Judda, p. 85, 


Hadley's Qtadraut, improvements made in it by Mr., 
Dollond, p. 95, 96'. And by Mr, Maikdine* 
P* 99 * 

Hare Alpine, tkferibed, p. 11.375. * 

Have, the genus not eafiiy dillinguilhed from that of the 
rabbit, p. 4. Mi Rakes of authors in attempting to. 
iiitcic proper criteria between them, p, 5, 6. Two. 
new characters propofed, p. xo. 

If, wv, from Hudfon’s bay, is one third left than the- 
European hare, p. 5. Its different deadline; at 
different times of the year, p. 12. Manner of this 
change, p. 13, Some particulars of his way of living* 
p. i.j— 376. 

Hatley, Mr. William, his account of the lightning which; 
f'tfion the chapel of Tottenham-Court-Road, p, 131„ 
132, 80 c. His new electrometer, p. 259. His ex¬ 
periments on breaking glafs by means of electricity, 
V* 3 f, 2 * 

Iky, 
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' ft')', Mr. lll'i ("CJU': I•; fO piOVC th.lt Is tn 

oil of vitriid m w.tier impie/iutcd with i 
n. • > 

,f j. Kfp, h.s arc unit of a new fp.eLs of 

p. I 

!i r!l \\ Mr. m Kruiultiirnt:;,’:; IVv/\ h in/ n {imp;..* 
method of fin,iinp, (,’.(• ]nii’:i; num-Vjs, p. ;*y, 

Jinti/ht's bi.y, fi-vcral animah lent hunt theme , mi t! - 
Icribed, |i. 

Mr. John, on tin* digcllion vi }' ,-m ir.it after 
death, p. .) 47. 

I. 

la-hufr, tempi:rattm* in it. moderate, p. »:* *. 

India has the more am ‘cut lemium, <<t ait;, bicii..*•*., 
and civilization? p. 354, 35,5, 

hjlmmabk air, extracted from niofl* kind 0 i fdM. me*.*', 
p. 171. J >iUi*!!i in liocll when a,; it: of vv< ..’fable, aui 
mal, or ntin< ral f’ubllancrs, p. iy>, Thought, to !v 
immifeible with water, p. t;p Rendered ids inflam¬ 
mable, anti even deiirm'livc oi iJanv, by (landing long, 
or being ftrongly ngirated, in watei, p, t tJkn Kill:, 
animals inllantatieoully, p 1 ?/;. Iimnilrioie with 
air, p. 175. Partly ubfnrbnl by water, p. ijj, The 
remaining p.ut mulcted (it for refpira'inn, ami li’;e 
common air, p. Mho. 

Judddy a port on the Red Sea, its longitude and latitude, 

P‘77- 


■Kuhny Mr. bis account of a {wallow found ;,o drgiee. 
from the American Ibortr, couliderctl, p. th 141. 


n:i>\ 
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Land-rail cannot fly over the fea, p. 318. 

Let tors, the ancient Roman, were Iitrufcan, p, 63. 

Lcxell, Mr. of Peterlburgh, his deteimination of the Sun’s 
parallax from the obllrvations of the tranfit of Venus, 
p. 69, &c. 

Imc-kilns , ufeful in putrid diforders, p. 205. 

Lightning, efl'e&s of a violent flafli, on the chapel at Tot¬ 
tenham Court Road, p. 233. Struck and killed a man 
there, p. 135, 

TJunaus , his l'pecific chara&ers of the rabbit confidered, 

p. 6, 

Lyndon , in Rutland, meteorological obfervations in that 
place, p. 43, 44. 


M. 


Malacca,, a Angular bird from thence deferibed, p. r, 2. 

Majkelync , Rev. Nevil, communicates a paper of the late 
Dr. Bradley on the common micrometers, p. 46. Bis 
improvements of Hadky’s quadrant, p. 99, See. 

Matlock water examined, p. 459. 

Meteorological oblervations at JLudgvan in Cornwall,, p. 
365. 

Mice, employed in the experiments about the noxiouf- 
nefs of air, p. 175, 182, &c, How kept, p. 249. 
lave without water, p. 250. 

Micrometers, the ufc of them deferibed by Dr. Bradley, 
p. 46, &c. 

Milky appearance of fome fpots of water in the Red Sea 
alcrihed to animalcules, p. 93, 94. 

Media on the Red Sea, draughts of its road, p, 77. Its 
latitude and longitude, ibid. 
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Menu, Dr. Donald, his account of fbvtr.il mineral waters 
in Scotland, p. 15. 


N. 

Nainte, Mr, contriver of a new dipping- needle, p. 4 76, 
I lis experiments with it, 477. 

Natural IlijUry, its progrefs during feverai centuries .inti 
among different people, p, 

Newlaud, Caps Charles, obierv.itions in a voyage to 
the Red Sea, p. 77, 78, die. Mis method ol di- 
flilling frefli from fca water, p. 90, His obligations 
on the milky appearance of lomc fpots of water, p. 
93 * 

Niamchus, Extracts from his arithmetic about I'.ratol- 
t Irenes*® Oeve corrected and explained, p. 339- 

N’ghtingaks, whether they can migrate at any dill a nee, 
p. 300. Noe attended to at certain times, p. 32. 

Nitrous air f formed from a fblution of metals in f'pirits 
of nitre or aqua regia, p. a 10. Its reduction of 
common air, p.211. The belt tell of the Jitnefs 
of air for reipiration, p. 214. Its phenomena with 
different kinds of noxious air, p. 215, 216. Re¬ 
duced ro one fourth by a mixture of iron filings and 
brimflonc, p. at7. Noxious to plants and animals, 
ibid. Readily abforbed and obft inanely retained in wa¬ 
ter, p. 218, si9. A great prelcrver from putrrfUlion, 
p. 223. l’ropoition in which it may be got from fe¬ 
deral metals p. 322, 

Numbers, See Vrim\ 


O. 

Oak, a n<w fpetiesohfrtved and reared by Mr. f.urnmhe, 

128. Its fpectly growth delcrtbcd by Mr. Holwc)), p, 

129, See, 

S|x in a dram, p. 470. 


Oi-ti tie 
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Oenanihe crocala , a poifonous plant, found to have great 
virtues in the cure of fome cutaneous diforders, p. 470, 


P. 


Parallax of the Sun, deduced from the obfervations of 
the laft traniic of Venus, p. 69, &c. 

Parallclifm of the two furfaces of the index glafs in Had¬ 
ley’s quadrant, neccfiary for the exa&nefs of obferva¬ 
tions, p. 115,116. I low the errors arifing from the 
want of it may be remedied, p. 116, 11 7. 

Pemberton, Dr. Henry, his geometrical folutions of fome 
agronomical problems, p. 434. 

Perchal , Dr. Thomas, on the waters of Buxton and Mat- 
lock, p. 455. 

Perfon killed by lightning, p. 135. 

Phlogljlon, an overload of it may infed air, p. 231. and 
is probaby abforbed by growing plants, p. 233. 

Pitkeatly , near Perth, its purging water deferibed by Dr. 
Wood, p, a 7. Analyfed by Dr. Monro, p. 27, 28. 

Plants , in a'ftate of vegetation, prevent the alteration which 
flame produces in the air, p. 1O6. And reflore it 
when vitiated, p. 163, 169. 

Porcupine quills, dyed by the natives of Hudfon’s Bay in 
red and yellow, p. 46. 

Portfmouth, its latitude deduced from agronomical ob¬ 
fervations, p. 38. 

Pr truffle the town of, worfhiped Fortune, p. 63. 

Priejlley, Dr. Jofeph, his obfervations on different kinds 
of air, p. 147. His delcription of Mr. Henley’s new 
dedrometer, p. 359. 

Pultncy, Dr. Richard, on the medicinal virtues of a poi¬ 
fonous planr, p. 469. 

Prime numbers, how to be found, p. 328—332. 

Ptarmigan, the fame bird in Europe anil in America, p. 590. 

rtitutfaflm, fee Sr, Vegetation, ,, ■ 

lUr 2 Pjrwlt 
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Vyrmont water imitated by means of iixed air incorporated 
in common water, p. 151, Sec. 

Qc 

ft/tjtfs, whether migratory, p, 272. 


R. 


Rabbit, not indigenous in Sweden, p. 6 . Which of them 
have red pupils, ibid. Dili'emi. e between a warren 
and a tame inbbit, p. 7. Set: Hare. 

Ray, his cliarallcriiUeks of the hate ami rabbit examined, 
!>..}, 5, 

Redwing. r, their migrations conftdemi, p. 313, ;; j .j. 

Romyne, Thomas F, ftp, his obfervations on'Atmolplieiit:al 
electricity, p. 137. 

Meet , idl'd by the Indians at Canada and at i ludihii\>; bay 
to dye in red and in yellow, p, 55, Aiccrtaincd and 
tried by Mr, Forllcr, p. 50, See. 


S. 

Sea Salt , the ft range ft fpirit of, confifls of two thirds of 
pure water, p, *39, 

tStoi/w, couilantljr in ionic part of England, p, 

CWf/r eciipie obierved in <tcorg»* Jilntul, p. pj, {,, 

So,'way Mofs, its irruption dcltrribrd, p. 121,124. Fhr. 
minima attending this hidden inundation, p, i?<t, 11.(1. 

Sort, or Fortune, the god tie is t>» levnal Denar,i of the 
Fhrtmiau family, p. <5». Wujlhiped at Auburn ami 
Friwdte, p, 

Spketeb, the molt eftetitu.il plant in rdtoring vitiated air, 
P» * 7 ®* 


Stomach 
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StoniRch cannot a£t upon itfelf during life, p. 449. But 
ddlroys itfelf after death, p. 450. This appearance 
more fenfible after violent death, p. 452. t 
Storks never crofs the fea from Holland to England, p. 
3 ‘ 9 > 3 20 * 

Sun’s altitude how to be obferved with the quadrant, p. 
128. 

Swallows, whether they migrate over the fea, p. 256,291. 
Different fpecies confounded, p. 280. Found torpid 
and dutlercd together in a pond, p, 289. In the Rhine* 
297. And in feveral other places, p. 298. 

Sit'intoii, Rev. John, an account of a Denarius of the 
Fhcturian family, p. 60. 


T. 


Temperature comparative, of fcveral waters, p. 464. 
Titles, obfervations on them in the South Seas, p, 358, 
Tijtmyanne jams , what root it is, p, 54. 

*1 repie found, p. 445. 

Tully, a paffage of that author relative to the deities named 
Sortcs, explained from an ancient coin, p. 62. 


V. 

Vapour of fpirit of fait, p. 235. Its properties, ibid. 
Vegetation rollons air vitiated by flame, p. 166. And 
that which has been tainted by refpiration or putrefac¬ 
tion, p. 194, &c. 

Vittiolie acid, no lign of it in fixed air, p. 253. 


W. 

IValkcr, Mr. John, his account of the irruption of Soi- 
vxay Mofs near Carlifle, p, 123. 


Water, 
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Water imbibes fixed air, p. 151. And inflammable air, 
p, t8o, i8r. Abl'orbs in part putrid air, p. uju 
Eeftores ail kinds of noxious air, p, 200. Seems to 
deoompolc air, p, 247. 

White lead, its effluvia noxious, p. 53T; 

Witched Mr. George, Ionic of his Ailnmomical oblem- 
lions at Portfmoudi, p. 33, 

Woodcocks , where they breed' p. 308, 309. Sleep in the 
day time, p. 309. If fecn in the night, miftaken for 
owls, p. 311. 

Woods, not unhealthy, p. 200; 

Z. 

Zodiac, figns of the, delineated in fevernl temples in India, 
p. 353. Probably had their origin irom thence, p. 
354 . 


Tie End of the Si xtv-S econo Volomc, 



ERRATA; 


Vol, LXI. 

i j<). line lu fiom the httm 9 read upon, with regard to 
141, 1. x* tra/t* rAe comma after Ex, 

143. am, u penult, r. Archiepifeopis, 1. 1 Jf. r. Redleiatn 

144. 1# a, r. l)en:u A/m, 1. 14 .from the bottom , r. Noewera, 

I, nit. r. Vxncentii. 

145. 1. 4. r. Crevocor. 

147, 1, 3, the $tb letter in the Saxon word JJjould he t. 




xu 

6 # 

ibid* 


37* 

5?* 

7* 

77 - 

raj. 

*46, 

3 ® 3 * 

st 

4*6. 

♦*9» 



VoL LXII. 


line penult. 

for yingtimee read vxngtieme 

6 

Camculus 

Cuniculus 

1 • 

male 

mule 

14. 

in other 

is other 

7 « 

juptiter 

Jupiter 

at# 

grows a 

it grows 

an. 

cliftantia 

diftantia 

22 * 

('Fab. IV.) 

(TabJV.&TabJV*) 

note f, L 4 * 

weter 

water 

8 , 

them 

it 

note *, 1# a# 

Acdologue 

AedologijC 

*7- 

cough 

chough ‘ 

at* 

Three-toid 

Three-toed 

17 # 

veiU 

veftiti 

6. 

mandibu 

inandibuJa 

ay. 

property 

proportion 

note, line Iafl 

> aoy 

**7' 
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